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Dear students: 

It ıs extremely great pleasure to introduce the mathematics book for second 
preparatory. We have been specially cautious to make your learning to the 
mathematics enjoyable and useful since it has many practical applications in 
real life as well as in the other subjects. This gives you a chance to be aware of 
the importance of learning mathematics, to determine its value and to appreciate 
the mathematicians roles. 

This book sheds new lights on the activities as a basic objective. Additionally, 
we have tried to introduce the subject simply and excitingly to help attaining 
mathematical knowledge as well as gaining the patterns of positive thinking which 
pave your way to creativity . 

This book has been divided into units, each unit contains lessons. Colors 
and pictures are effectively used to illustrate some mathematical concepts and 
the properties of figures. Lingual level of previous study has been taken into 
consideration . 

Our great interest here is to help you get the information by your self in order 
to develop your self-study skills. 

Calculators and computer sets are used when there's a need for. 


Exercises, 
practices, general exams, portfolios, unit test, general tests, T term 
tests attached with model answers have been involved to help you r iew the 


"Eventually, we hope getting the right track for the benefits of our students as 
las gurqeeren Egypt boping bright future fogur deereitstodede. 
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Real Numbers 
|. Irrational Numbers Rational Numbers | 











Revision 





The sets of numbers 


The set of Counting numbers = {1, 2, 3, ...) 

The set of Natural numbers : N = (0,1, 2, 3, ...} = counting numbers u {0} 
The set of Integers : Z = (...,-3, -2, -1, 0, 1, 2, 3...) 

The set of Positive integers Z** (1,2, 3, ..) = Counting numbers 

The set of Negative integers Z= (-1,-2,-3,...) 


- 
, à 


The set of Rational numbers Q = (RC a, b € Z, b # 0} 








The absolute value of a rational number: 


I-71=7,131=3,10)=0 , 1-917 3 


fial=5 thena=:5 


" [2 Mathematics-Second Preparatory 











— 





The Standard form of a rational number is : 


"aii 





= 2.532 x 105 
- The standard form of the number 0.00053= 5.3 x 104 
The perfect square rational number: 
it is that positive number which can be written in the form of a square rational num- 
ber i.e (rational number)? 


Example 1, 4, 25, 3.24. -- 


The perfect cube of rational number: 


it is that rational number which can be written in the form of a cube rational number. 

i.e (rational number)? 

Example 1, 8, -27, -216, 3e... 

The square root of a perfect square rational number 

O The square root of the positive rational number a is that number whose square is 
equal to a. 

^ lyzero = zero) the square root of zero is zero. 

^y Every perfect square rational number a has two square roots each one of them is an 
additive inverse to the other i.e. a -va 

Example 2 has two square roots: -z-. -- 


© s 9 means the positive square root of 9 which is equal to 3 


For example:- The standard form of the number 25.32 x 10* 





Le 
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wr) 
e Practice 


Complete the following table 
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4 Q Complete Write the following numbers in the form -© where a and b are 
two integers and there are n't common factors between them, b # zero. 
^ IL an B 3 MP DOS EE I^] 259 OO 
= -D = is 
D |-0,75]| EMEIILLILILIIILI 5 6 TTTTTITIT e ! 4 ————— 


A The solution set of the equation x + 5 = |-5| in N is ......... —— e 
B The rational number lies between +, 2 is — z or + ag or 0.3 or -0.3) 


e The product of the rational number + p Dy its dii inverse is ..... 

















a s. = 

zero, - — or = or — 

! b b? b? 
9 |-2| + |-4| + [6| =........... (zero, |-12| , -12 , 6) 
OVE = (aor -a or fal or +a) 


@ Ñ Find the value of x which satisfies each of the following equations. 
Determine whether this value is a natural, real or rational number. 
& 5X+3=20 ® 7X+11=12 
@ 3X+5=1 @ X+3=7 


& Ñ Find inthe simplest form: 
OPV 254144 z .............. 
B. The standard form of 0 00015 is ........... 
€ V0.16 + |-06] =.......... 
D 2042! +22? 4252... 
& The sum of the two square roots of the number 2 $ = 


d /025 2...... * 












1e cube root ofa 
rational number 





Think and Discuss 





you have learned that: 


The volume of a cube = you will icara how 
the length of its side x itself x itself % To find the cube root 
Q Complete of a rational number 
using facorization. 
The volume of the cube whose side erí is equal to 7 cm oy a 
B. renes x —— = om 


of a rational number 
u Let's think | using the calculator. 
12515 ^ To solve equations 


If we have a cube of volume 125 cm?, what is the 


length of its side? 25 |5 that include finding 
We search for any three equal numbers of a product 5 15 the cube root. 

equal to 125. Then the number 125 can be factorized To solve applications 
into its prime factors 1 


W2525*5x5 





^ the cube of volume 125cm? has a side length = 5cm 
Therefore, 5 is called the cube root of 125 and it is written as ¥ 125 = 5, 
7 Key terms 
Cube root , 





7» The cube root for the rational number a is symbolized by Jg 
© The cube root for a positive rational number is also positive 
| Ex V1255 5 

?*»- - The cube root for a negative rational number is also 
negative. Ex: V8 = -2 why ? 

w Vier = zero 


|» Va’ <a 
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Remark 








a 
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To find the cube root of a perfect cube rational number: 
J The number can be factorized into its prime factors.. 
J A calculator can be used, 


The perfect cube rational number has one cube root which is 








aiso a rational number , why? 


G Examples 


answer using the calculator. 


2 


1000 
500 
250 
125 

25 
5 
1 


Qo gd NNNM 


V1000 = 5 x 2 2 10 


(2216 =-2 «x 32.6 


Q cQ QG N NN 


21 
108 


54 
27 


9 
3 
1 

z 








@ Use factorization to find the value of each 11000 , (216 , (à: then check your 


Use your calculator to check your answer by pressing on RENI 








The volume of the sphere = $ 7I P 


4851 


r? 


4 x 22 3 


3 7 


4861 * 3 * 7 


4 x 22 








_ 9261 
— 


— — —60 UD UO 


9261 
3087 
1029 
343 
49 
7 


2 Find the length of the radius of a sphere whose volume is equal to 4851cm? (x = 7.) 








0 jg 


r= 





= 2 æ 10.5 cm 


we can use the calculator to find Ñ MM directly. 


(aren 
eo 


Find the diameter of the sphere whose volume is 113.04 cm’ (7I = 3.14) 





B e 


Solve each of the following equations in Q. 


& x'-8 


@ x-2»?2125 


‘Solution 
A xi = 
xaV¥8 =? 


^ Solution set= (2) 


@ (x -2) =125 
x-22v125 
x-2=5 
x=7 

^ Solution set = (7) 


om 0) 
@- P= 





8 649-8 
D 2x-1/5-10254 


B x'+9=8 


xi = 8-9 
x* --] 
x= V1 z-l ^ Solution set = {-1) 
(2x - 1? -10 = 54 
(2x - 1? = 64 
2x-1 5 V 64 
2x-l=4 
2x 2 5 
-3 * Solution set= ( $ J 


Solve the following equations in Q: (x + 1)? 2 27 , (x + 1? = -27 
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TERRENO cy +V —AX 


Stee te 44.4.34 


(2 or-2 or 4 or -4) 


eg 5-.v-vus- RNN A (10 or O or 5 or +5) 
Qi +v 0% =. menn: 3 or + or 2 or -2) 
Q WOO *1 2987... 3 or 10 or 2 or -2) 
& The lateral area of a cube whose volume is 216 cm? = ....... cm? 

(36 or 6 or 144 or 216) 
ev" -/- (x? or x? or x or x’) 
E V-I 4 yt EVO mes (1 or 0 or -1 or $ 


4 QA Find the value of x in each of following cases: 
@v* =5 B Vx 2-1 Q =-VT 
Qx'=-8 & x-15-0 Ẹ x-64 
5 Q Find the solution set for each of the following equations in Q: 
d x'+27=0 B. 8x'«7-8 
Q (x +3)'=343 Ẹ (5x-2)'+10=18 








® Find the side length of a cube vessel with capacity of one liter. 





B Find the diameter length of a sphere whose volume = a 7I cubic unit 


(Use m 22) (volume of a sphere = T Zn" 



















> set of Irrational 
numbers Q' 


Think and Discuss 


you have learned that: A rational number is that number which 
can be put in the form: 
$: where a, bez,b#0 


for example: when solving the equation 4x? = 25 
_ 3 — 
then x? = -F X= 


Each of 3 (^ = is a rational number . 


However, there are many numbers which can not be put in 
the form -> where a, be Z,b#0 
for example : when solving the equation X? = 2, we can 


not find any rational number whose square is 
equal to 2 


you will learn how how 
% To define the set of 
irrational numbers. 


key terms 
% Irrational number 





' ILL jonal number | It is that number which can not be put. 
j | | intheform-2- where a,b e Z,b#0 


* 








the following are examples to irrational numbers. 
First : the square roots of the positive numbers which are not 
perfect squares 

Ex:v2 , /5,-V6, v7 

Second: the cube roots of those numbers that are not 
perfect cubes 

Ex : /4,02,7n,.. 

Third: the pi x (the approximation ratio) 

Where it is impossible to find any exact value for any of the 


previous number. why? 
First Term Om El Qura for Printing ar 9 
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Those numbers and others form a set which is called the set of irrational numbers which 
is denoted by the symbol Q`, 





Q 





QnQ-22 


E Think : is 4-1 an irrational number? why? 


+ gy, Complete :using the symbol Q or Q'. 











2 Put (w^) on the true sentence and (X) on the false sentence 
$23x10eQU 0 $4 15leQ ( ) QF .Qt ) 


QH eg ( ) wv ¥00e€Q ( ) Gv7>3 ( ) 
@ V10 >2 ( )  ¥200>Vv9  ( ) 


w The side length of a square whose surface area = 6cm? is a rational number ( ) 


@ Choose the correct answer: 


® The surface area of a square whose side length is Y3 = ...... 
(4 v3 or 9 or 3 or 6) 


B The irrational number lies between 3 and 4 is. |........ 
(3.5 or -p or V 13 or v 20) 


c The irrational number lies between -2 and -1 is ......... 
(-3 or -1 > or -/ 3 or V2) 












Finding the approximate value of 
an Irrational number 


Think and discuss 


Can you find the two rational numbers which the irrational 
number, 2 is located between them. 


pe —— | T You will learn how 
v 2 s between vI, vs | elc v2 c2 b To find the - 
ie. v2 —1 a decimal fraction uius far: an tational 
* number 
To find the approximate value of , 2 . We check the values of $ To represent an 
the following numbers: — tad * 
the number line. 


(1.132 21.21, (1.2% = 1.44, (1.3% = 1.69, 
(1.47 = 1.96 , (1.57? =2.25 

4 1,96 «2 « 2.25 

.L4« y2 «1.5 

Le. v2 = 1.4» a decimal fraction 

Le. 1.41 < V2 « 1.42 


% To solve equations in Q' 





Use the calculator to check you answer. 





Representing the irrational number on the number 
line. 


How can the point represents. 2 be located on the number 
line? 


if we draw the right triangle ABC at B which 
is an isosceles triangle also. 

where AB = BC = one unit of length 

Then (Ac? = (AB) + (BCF = 124 1? « 2 

» AC ay? unit of length, 
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~| | | | | 


D draw the number line and place the sharp point of the compasses at point O, then 
adjust the compasses to a length that is equal to AC and draw an arc that intersects the 
number line on the right of o and at the point X, where that point represents v2 


D Using the same length, we can label the point X which represent - v2 where X` is 
on the left of the point o. 





x" Oo 
* 0 3 /2 * 
&® Think : Label the point which represents 3 + ¥ 2 on the number line. 





ð Activity : Draw the square O A B C whose side length is equal to one unit of length. 





The length of its diagonal = V!*! = V2 unit of length 
^ OB = v2 


© Place the sharp point of the compasses at point O and draw a semi-circle whose di- 
ameter = the length of OB « v2. 


O OA N the semi-circle = (X , X} where X represents the number v2 , x represents 
the number - v2, 


O Draw XD // AB and intersects CB at D 
(OD? = (OX? + (XD? = (V2? P + (1? =3 
 OD=V3 

© Place the sharp point of the compasses at point O and adjust it to a length which 
is equal to the length of "OD , then draw semi-circle that intersects with "OA at 
points Y, Y` 

^. OY 2 V/3. Le. point Y represnts v/3 , while point Y" represents - V3 


© Continue using the same method to represent v4, V5 , v6 ,... 


also -V/4,- V5 ,- V6 ,... 





— 


(9) 
er 


wo Ñ fna: 

Two consecutive integers that V5 lies between them. 

Two consecutive integers that v12 lies between them, 

Two consecutive integers that 10 lies between them. 
Two consecutive integers that 4-20 lies between them. 


* «A Prove that: 


®& v3 lies between 1.7, 1.8. B® 115 lies between 2.4, 2.5. 
3 Find the value of v11 to the nearest hundredth. 
& Find the value of 1/2 to the nearest tenth. 
48» Draw the number line and label the point which represents the irrational number v3 . 
@ Draw the number line and label the point which represents the irrational number 
1472 


Gy emo 


Qs, Find the solutions set for each of the following equations in Q`: 





covococ 


& =? 9 =5 @ == Q^ 0.001 x! - -8 
& x2 
-nxe£v2 Solution sets(-v2 , V2] 
B xx-5 
ox -U5 Solution set = (V5 } 
ge fesi 


nQ$x$x22x1 
cas 


4 
nres JF uale — somtoneet =t 


«Ia 
$ 


J 
— 


' 
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Ẹ 0.001 x! =-8 





The solution set in Q`= 2 





1 Find the length of each of the side and the diagonal of a square whose 


area is 7cm? 
Solution 


Let the length of the side be x cm, 
then the area = x x x = x? 
Where L is the square diagonal length 
=7 
Snxz£y7 cm xay? cm why? 


L? =x? +x? Where L is the square diagonal length. 


AE? 7 14 
SL £14 cm nL2vi4 cm why? 


6 Example (3) 





Find : the circumference of a circle whose area is 3 77 cm? 


The area of the circle = 7T r? 
IA =A rP 
nnm 
r=Vv¥3 cm or r5 - V3 cm (refused) 
the circumference - 2712-271 x V 3 -2v3 A cm. 





— 








4 í—— aii 
, 92, 41,0, Y9, - / 
as — Áá ——M € 


xeQorxeQ 


& 4¢=9 B 2x =6 Q x= 125 
pg x10 & (x-1P =4 E (x-2P=1 
3 Q Find the approximate value for V10, and check your answer using 
the calculator. 


V. think : If x is an integer, find the value of X in each the following cases: 


d x«/7 <x+1 B x < V80 <x+1 @ x<v 125 «x*1 
@x<¥5 <x+1 & x < 130 <x+1 Be x< W100 «x*1 


5 && choose the correct answer : 
A the irrational number lies between 2 and 3 is. (/10 or 7 or250r¥ 3) 
$ 
W Vi —* (2.99 or 3.71 or 3 or - 32). 
@ The nearestintegerto 25 is n. (5 or 3 or 2 or 12.5). 
D The square whose area is 10 cm, its side length is ....... cm 
(5 or-5 ors 10 or- v/10). 


E The cube whose volume is 64 cm? its side length is ...... cm (8 or 4 or 16 or 64). 


6 Draw the number line and label point A which represents v? and 
Label point B which represents 1 + v2. 
, Label point C which represents 1 - v2. 

q> Draw the right triangle ABC at B where AB = 2cm, BC = 3cm, then use the figure 
to label a point which represents v 13 , and a point which represents -v13 on the 
number line. 
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You will leara how 
% To define the set of 
real numbers (R). 

*. To define the reaition 
among sets of N, Z, 

Q.Q’. R 


Key terms 
% A real number. 








The set of the Real 
numbers R 





Think and Discuss 


You have learned the set of rational numbers (Q), you have 
also found that there are other numbers that form the set 
of irrational number Q' such as v2 , 0? , x,... However, the 
union of these two sets forms a new set called the set of the 
real numbers, and it is denoted by the symbol R 

R=QUQ 
Look at the opposite Venn diagram, you find that: 


@ Raua 

e3 Any natural, integer, rational 
or irrational number is a real 
number 





NeZcQecR and sois Q —R 


VE think Give examples from your own to some real 
numbers which are rational or irrational numbers. 


© Every real number is represented by one point on the 


number line. j 


Negative real numbers © Positive real numbers 


First: zero is represented by the origin O. 

Second: the positive real numbers are represented by all the 
points On the number line that are located on the right 
side of O 

Third: the negative real numbers are represented by all the points 

on the number line that are located on the left side of O 


wO CZB 





et | 


(eb 
@- = 
«p. Ñ Put each of the following numbers in its 


suitable place on the opposite venn diagram. Za 
z: -4,9,V5 06, 2,72 ,V16,0,5 








+ 9n Label point A on the number line which represents 3/-8 , and point B which 
represents V9 , then find the length of AB . 





-6 -5 -4 -3 -2 -4 0 
3 State if each sentence is true or false: 
A Every natural number is a positive real number. 
B Every integer is a real number. 
Remark ¥-1 = -1 because -1 x -1 x -1 = -1 





While V/-1 æ R because there is no real number If multiplyed by it self, the 
product is -1 . 


— 


| wem — 


Discuss with your teacher and classmates: Are there any non- Real number? 
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4$» Study the previous chart and answer the following by placing (v^) on the true 








sentence and (X) on the false sentence: 


4 Every natural number is an integer. 

® Zero se The set of rational numbers 

Q Z=2 uz 

QD Any non-integer number is a rational number 


2 Complete the following table by placing (v^) in the suitable place as shown in the 


first case: 


( 
{ 
( 
( 


) 
! 
) 
) 















Ordering numbers at R 








Think and Discuss 


If A, B are two points that belong to L You will learn how 
the straight line L, and we determined a —— wee a tha cfle 
certain direction as shown by the arrow: 
then we can say that: relation in R. 


‘2 The point B follows the point A. i.e on its right hand side. 


O The point A precedes the point B. i.e on its left hand side. Weg Some 
The same applies for all the points on the straight line. *» ordering relation 
However, If we know that every point on the straight line ,"*» more than. 

represent a real number. We can say that : * Less than 

the set of real number is an ordered set.: © Equal to 

*» Ascending order 


The properties of order: 
lf x , y are two real numbers represented on the number line *» Descending order . 
by the two points A, B respectively, the ordering relation 
can be one of the following three cases: 








& lf x is a real number represented by the point A on the number 
line while O is the origin point which represents the zero, then 
the ordering relation can be one of the following three cases. 





PI ES i OO IRR 
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Negative real “natin E o Positive real number 


The set of the positive real numbers: R* = (x: x eR, x > 0) 
The set of the nagative real numbers: R= (x : x eR, x « 0) 





RsR'.(0).R 


The set of non-negative real numbers = R* u (0) = (x : x > 0, x € R} 
The set of the non - positive real numbers = R` u (0) = (x: x © O, x e R] 


65 conve 


Arrange the following numbers ascendingly v27, - ¥45, 20 , 6,0, Ya 





Solution 
6 = V36 QV 2-12- 
Vi decades i ts Gom a, 
-V45 , - V1 , 0, V20 , V27 , v36 
-Vas , ¥1, 0, V/20 , V27 , 6. 





* Arrange the following number descendingly : V62 , 8, -v50 , v70 


4g» Mí x € R, state whether x is a positive or negative or anything else in each of the 
following. 


& x>0 B8 x<0 @ x*»l-5| 
3 Prove that V3 lies between 1.7, 1.8, then represent V3 ,1.7 and 1.8 on the number line. 


4 Find the side length in a square whose area is 5 cr’, is the side length a rational number? 


4 Find the side length in a cube whose volume is 1.728 cm, is the side length a 
rational number? 


6 Put the suitable notation( > or < or = ) 
















intervals 


Think and Discuss 


Interval is a subset of the set of real numbers You will learn how 
first: the limited intervals % To define limited 
intervals 


If a, be R. a <b, then we can define each of: M, edis names 





The closed inteval 
[a , b] 


[a.b] * (x: a & x & b, xe R) 


— — — — 
[a, b] c R in which the elements are a, b and all the real 
numbers between them. 
When we draw that interval, we put a shaded circle at each 
of the two points a and b then, we shade that area between 
them on the number line. 





Ja, bl ={x:a<x<b, xe R} 








a b 
ja, bli c R in which the elements are all the real numbers 
between the two numbers a, b 
When we draw that interval, we put an unshaded circle at 
each of the two points which represent the two numbers a and 
b then, we shade that area between them on the number line. 


ha 
d Practice 


Write down each of [3,5], 13,5| using the description method then 
represent them on the number line. 
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Half openor (half closed) intervals 





] la, bf . Ja, b] | 
fa, b[ *(x: a « x «b, x e R) Ja, b] (xa*x&b,xeR) 
[a, bl c R where its elements are the Ja , b] c R where its elements are the 
number a and all the numbers between | "Umber b and all the number between 
a and b. aandb. 


e 


Write down each of the two intervals: [3, 5[, ]3, 5] using the description method, then 
represent them on the number line. 


Gr 


Represent each of the following intervals on the number line: [-1, 4] , }-1, 4[ , }-1, 4], (-1, 4) 





[-1, 4] }-1, 4[ 1, 4] (1. 4} 

EE 0 OF, «6 EE, . 2. 2 
-1 E -1 4 -1 4 4 4 
Closed interval open interval Half-open interval Set 


Discuss with your teacher and your classmates whether the interval is a finite or an 
infinite set. 


Gr) 
é Practice 





4 QÀ write down the following sets in the form of intervals, then represent them 
on the number line: 
d X= (x: 2<x<5,xeR) B X= [x:-2€x«3,x«R) 
Q X= ix:0€x*€4, x e R) Q X= x:-3«x&-l,x«R] 





ie | i 


* 9$, Put The suitable symbol € or e to make each sentence true. 





Ó 33 x H,30 — d» Docc 1,3 X. e 10, 1 
O2 uus (1. 2] O 4 ......... (0 , 5| @ V5 .......... [-1 , 2] 
G L. WENN [4 , 6] ® 23x 107 — IO, 11 
9 & Write down the interval represented by each of the following figures: 
, o — — oI... 
oo 3 € 3 4 
p sO > COO — 
B 4 1 9 0 6 


Second: The unlimited intervals 

You know that: lí the number line of real numbers is expanded on its two direction, we get 
more positive real numbers at the right direction and more negative real number at the left 
direction such all those numbers are located on that line. 


O The symbol (x) is read (infinity) and it is more than any imagined real number, 
w€R 

© The symbol (-«) is read (negative infinity) and it is less then any imagined real 
number, -œ € R 

O The two symbols œ, - © can not be represented by any points on the number line 
and they are expansions to the number line at its two directions. 


-— o 
0 
If a is a real number, then we can define the following unlimited intervals: 

The interval [a , «| The interval |-» , al 
[a,m[»[x:x2a, xeR} jæ, al2(x:x&a, x«R) 

^ oo c^ - 60 on 

i —— — ——— ep, 
That interval represents the number That interval represents the number 
a and all the real numbers which a and all the real number which 
are more than a are less than a. 





Qu Write down each of the following intervals [3, «|, |-o, 3) using the description 
method, then represent them on the number line. 
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the interval Ja, *[ the interval J-* , af 

Ja.*[* (x:x»a, xe R} F5 al ={x:x<a, xeR) 

- c6 EI ^ o0 on 
That interval represents all the real that interval represents all the real 
number which are more them a numbers which are less than a 


8, Write down the two intervals ]3, [ , ]-*», 3{ using the description method , then 
represent then on the number line 


Remark The set of real numbers (R) can be represented in the form of the interval 
bo, 
The set of the positive real numbers R* = ] 0, *[ 
The set of the negative real numbers R` = }-~, Of 
The set of non-negative real numbers = [0, *[ 
The set of non-positive real numbers = }-=, 0] 


wy 
e" 


4 QA Write down the following sets in the form of intervals, then represent 
them on the number line. 
& X= (x:x»2, xeR) 
B X= (x: x «3, xe R) 
X= (x:x»-7, xeR) 
D X= (x:x«V-8 , xeR) 
E the set of all the real numbers more than | -3 | 





2 V, Put the suitable symbol € or ¢ or c or ¢ To make each statement true: 
& 3 oeFe4 o B Dn235- Kil 


Q © L4 $ D. 10, =f 
& 3x10"... Bf @ [$1 .[2. 9f 





Don j 


Operations on intervals 
Since all the intervals are subsets of the set of the real number R, The operations of 


union, intersection, difference and complement can be applied on the intervals, The 
graphical representation to the intervals on the number line contributes to determine and 
verify the result of any operation, This can be clarified from the following examples: 


69 


@® iX» [2,3], Y = [1,5 [, find the following using the number line: 
BX ay B Xvy 

‘Solution 
& Xo¥= £2,301, 1°11. aaa Ta 34 
B® XvY=2,3v[1, 5{ = [-2, 5f 

@ IfM = [2, ~[, J=] -2, 3[, find the following using the number line: 

A M-J B MoJ @ MuJ 

gp Jv (2, 3} EM Ey 














y = j-w, -2] U [3, eol 


‘Solution 
à M-J=2, 1-12, 3 =B, cel - - 
& Moj=l2, »[n1-2, 31- (2, 3I —— enimad EE — 
Q Mvul-D, 9[vl-2, 3[212, vl 2-101234 5 
Q 10(2,31-12,319(2, 3) 2 12, 3I 
5 W =-=, 2l 
Ẹ 


(rai 
Practice 





bs Put (/) on the true sentence and (X) on the false sentence: 


$ 12,51 - (2, 5}= 12, 5l Q 61.3101, 4l - (0, 31 
B^ 11, 31061, = [-1, 0l & 12,5001, 51212, 5) 
@ 12.5-105)-12, SI B (5, of - læ, 51 215, af 
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(x:0€«x€&3,x e R) 
(x:x»-1,x€R) 






En 3 [2, 3] O v9 creme l-3, œl 
e 7-1. Jeo, 1 & | -2| ........... 12, vl 
B Bika (1, 7]  13X10* x .......... R 
3 Q Choose the correct answer : 
& [12.7]-(2.7)5...... ~  (1.6] or @ or ]2, 7[ or (0)) 
B [0.5]u[3,8[ =........... (]3, 5] or [3, 5] or [O, 8] or [O, 8[) 
$[1.5^HF2.3]*...... ((1.3) or ]1,3[ or [1, 3] or (1, 3f) 
D k1.2[-[1.4]2 ...... (kF1.1[ or {-1, 1} or H1, 1] or [-1, 1]) 
We x=[-1,4],¥=[3, -[, Z= (3, 4), find each of the following using the 
number line: 
& XY B XoY @ x p x-z 
& YZ e Y-xX G x HY 












Operations on the real 
numbers 





Think and Discuss 


First: The properties of adding the real numbers : 2 p will learn how 
i i i © solve operations 
You have determined en Men of the poin X —— 
represents the number 1 + v2 on the number line. Since it % To define the 
represents the sum of the two real numbers 1 and v 2 then the properties of 
sum of every two real numbers is a real number. operations on the 
real numbers . 


i.e, the set of the real numbers R 
is closed under the operation of 
addition. 


ae Ifa eR, beR then(a+b)eR 


for example : eachoí 2 +3, 14/2 , -2« v5 and 2« V3 


are real numbers, 


Tae faecR.,. beR then a+b=b+a 


for example : 2+V3 23 «2, 3-5 »-v5 +3 


Cue "e: R. beR, ceR, 
| then(a*b)*cz-a*(b*c)-a*b*c 


for example : (3 +¥2)+5=3+ (v2 + 5) associative property 
= 3«(5«vV2) commutative property 
234542 associative property 


zB v2 
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If acR then a+0=0+asa 


for example : — Ja «020(4)n-V4 


m where a¢(-a)=(-a)+¢a= zero 











for example V3 eR , has additive inverse (-/3 ) e R where 
V3 + (V3) = (v3) + V3 s zero. 


= UU) 
@- ae 


+ € Complete the following to have a true sentence: 
V2 4955-9 i 

VW + (V) = 

74¢V73 =5 + (... BPA HE 

the additive qs X TOR 

the additive inverse for (1 - v2) is... 

V3 + (V3) = 

7+vV5-3= — 

(4 € 7) € G-?7)m ues 

If a € R, b € R, then a - b means the sum of the number a and .............- of the 
number b. 


lae N,beQ,ceR,thenia«b«c)e 





€ €ca«o6^moooso 


*Q Discuss the following with your teacher and classmates, then give examples: 
# is subtraction a commutative operation in R? 


i ts subtraction an associative operation in R? 








(000 --— 
— 


Second: The properties of multiplying the real numbers 


irr 
The closure property — faeR,beR thenaxbeR 


the set of real number is closed under the operation of multiplication, 
i.e the product of multiplying every two real number is a real number. 


for example : 5x2 =5V2 €R,v3 x /3 =3ER 
2 xS =-2V5 eR, S x Se S meR 
2V3 x V3 26€R,2w3 *5=10V3 ER 


Commutative property — If ace RandbeR. then a.b=b.a 


—— —— EMVG SINE 


{a .b).c = a.(b.c)za.b.c 








for example : /2 x (5 x /2)-(/2 x 5) x V2 = (5x v2) x v2 
-5xv2xV/225x2-10 


— * 2/5 x 1- wp 25 


| very reat number +0 has a miliplicativeimerse dits 
1 
It exist an real number —— such that 











s ie UCM M iant ol aoi 
for example: the multiplicative inverse for 33- ts J 
2° v3 


where -—- "y SET. 3 7 * 


DH: une 
b b 


Le. * = à X the multiplicative inverse of b. 


Discuss with your teacher: is the division operation commutative in R? Is the division 
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operation associative in R? 












a 
lS a = 
e- 


Si Write down each of the following numbers 5. , - -5 


denominator is an integer . 


Solution 
VZ or 


Note that the multiplicative neutral is 1 and It can be written in the form 7 

















6 6 VR- . SVS- .. $99 
T'Wi€Me399 
D eee DENS ERES 1/5 

v3 VS v3 3 

i$. aU 8 VE. VS AVE 

Vs 2x5 2 


2V5 2v5 
~ - 





Practice 








* S Complete the following to have a true sentence: 
V2 «v2 «v2 » x V2 e 

3x V5 «V5 x 

V7 x V7 a 

2V5 x 3V5 a 

The multiplicative neutral in R is the number 


The multiplicative inverse for -> is 
p! iz 


moo ee 


LM 


* A Write each of the following numbers such that the denominator is an integer: 


15 
A ——! 


>) 





— 
v3 


—— —— — — — 









For any three real numbers a, b, c. 
ax(b+c)=(axb)+(axcj=abd+ac 


(a+b)xc=(axc)+(bxchj=ac+bec 





S| J 


Examples 








@ Simplify the following to the simplest form . 
A 2V5 [34/5] B (v2 +s) [a « 2] 
€ 635) 

‘Solution 


& 2/5(54v5)22V5 x ae2V5 * V5 
22x»x3x V5 «2x 8526V5 « 10 


@ (v2 +5) (3 + V2) « v2 (5«V2)«sla« V2) 


»vV2 x3«vV2 xV2 +8x3¢5xV2 


=3V2 +2 * 15 + 5V2 
23v2 * 17 + 5v2 * avi +17 


c la-aVs) «p e2x2x-3v5 + (3/5) 


24-12V5 «9x85 
z 49 - 12V 5 


® Give an estimation to the result of (3 + y5) x (1 + v8), then check your 
answer using the calculator. 


First: The estimate of / 5 is2 .. (3 + v5) the estimate of 3*2» 5 
the estimate of v8 is 3 =n (1 + V8) the estimate of 1 * 3-24 
“(3 +5 )(1+8 ) the estimate of 5 x 4 = 20 
Second: when we use the calculator to find (3+ v5) x (1+V8) 
We find that the result is 20.0459 
Therefore, the estimate is reasonable. 
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7 = = 
Exercises (1-7) 


+ 8 Choose the correct sentence: 





423 +3V3 = a. (546 of 5 V 3 or& V3 or5 V3) 
e V5.5 £2... (V10 or5or2 V5 o 5 V5 ) 


@s5+7V2 -4+V2 = (150(1*7 V2 of 1+8 V2 or1*6 V2 ) 
Q 23 x V3 = (-8or-2 V3 or2 V 3 or6) 


->= (V2 or2 o2 V3 of 6 V 3 ) 
Ba2vsy = (100r20 or4 V5 or 40) 


2 Simplify to the simplest form: 
A V2 (5 « v2) B V7 (V7 »2) 
@ 36-3) E v2*»v?-» 


3 9» Write each of the following numbers where the denomirator is an integer: 





e — e + 
9 -5 9 ML 
& Simplify to the simplest form: 
d 23545431 -6 @ 2v7 -3V2 «V7 «5V7 
@ vw3*2w3-1» @ V5G-v5)-20«v5) 
4 iFa=V3 +2, bz3 -2 Find the value of each of the following : 
a+b B a-b @ ab 
@ WX = ovis +2,Y = 4 - 725 estimate the value : 
A X.Y B X»Y @ x+y 


Check the reasonablility of each value using your calculator. 



















Operations on the square 
roots 


Think and Discuss 


lf a, b are two non-negative real numbers, then 








First: Va xV &vVab You will leara how 
| * To conduct 
$ v2*X v3 zv | zz vt 
For example x » 
V2 X ¥10 = V/2x10 = ¥20 t. To multiply two 
conjugates. 
ep e ror | DODE mr 
v 75 
keg term; 
— p pu 9s "3 - root 
For example : V20 a V4x5-z2vy4 *Xy522v5 * Square 
^ Two conjugates 
V75 = V25x35 v 25 x /35 = 5/3 numbers . 








Vea} nz j law da oda 
M 212 2V4x312vV4x V3 22v 
v 7 F 
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ln .— : 


e 
AN 
2 


+ Simplify to the simplest form 32 — Y7? +6V 


AR 
F aka — — 
V32 = /72 +@6V¥ 2 m V16x2 — V 36x2 rex’ 


=/16 x V2 =- V36 x ¥2 +6 x 
24v2 -6v2 +3V2 2/2 
qo xz255-1,Y22*5 find the value of x? + y? 


x! «(2/5 -1P »(2v5p — Av5 + 1 
=4x §-4V5 +1221-4V5 
y= (2+v5 Pf = 444V¥5 +5 = 9445 
x!«y = 21-4V5 +9+4V5 = 30 


en 


@ put each of the following in the form of a vb where a and b are integers, b is the 








2m 


L 
JT x 





least possible value: 
e 25 @ 75 g 54 
p. 1000 g 27: & 31 
@ Simplify to the simplest form: 
à 218 x 3v2 Bv5 x 2v0 Q 37 x2v28 
p v50 «a8 g 20 - V45 g 27 «518 -V 300 


3 Qi Find the value of X + Y, X x Y in each of the following cases: 
d x-23*4 v5 ,ys1-V5 gxsv3-vV2z,ys V3 «v2 
Q x=5-3V2, y=5-3V2 








— 
— 


The two conjugate numbers 
EA SNP —— 


g99*9"99»9*99»59909990909090009994290999€9, 


— ——— 


METETE ETI 


and their product is bon i (Va -vb ) = Wap- (by sia-b 3 


z The square of the first term - The square of the second term 
The product of two conjugates is always a rational number 


If we have a real number whose denominator is written in the form (va € vb), we 


should put it in the simplest form by multiplying both the numerator and denominator 
by the conjugate of the denominator. 


—* 
— Practice 





Q Complete 
^ V5 + v2 their conjugate ( s... j and their product ts ( .............., ) 
B- 5- v3 their conjugate Med ) and their product is ( us ) 
e? V3 «v2 their conjugate ( once and their product is ( ...... — 





9 Soros 
2.3 


8 
4 Given x= . ym - 
v 5 .J 3 s 24V3 
Q write both of X and Y where the denominator is a rational number, then find X + Y 








# H mW 
dira — —— 
¥ 5 -/ 3 V5 — V3 


Q 80/5 *« V3) 4 Bl/s v3) 


-e py =z 4(V5+vV3) 
(¥5 )-G/3) $573 
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ya-1zV3 ,.2-V3 x 2-V3 
2«4vV3 24V3 2-v3 


— — +3 Vo 3 27-405 











x*yz4V5 44V3 «7-4V3 =4V5 +7 
$ Given x = = — y= v7 -v3, 
V7 - y3 


Q prove that x and y are conjugates, then find the values of: 
x'-2xy *y? , (x-y . What do you observe? 





‘ Vr „4V7 eva) | 
— Án 
y=v? -vV3 » x,y (two conjugate numbers) 


x2- Oxy ty? = (VF e 3p -2(07 + V5) (VF - 3) (V7 -VFP 
= (7 + 2V21 + 3)-2(7 - 3) + (7-2V2 + 3) 
= 10+ 2V2 -8 + 10 - 2V21 
= 12 

(x - y? = [7 +¥3)-(V7 -V3)p 
= [V7 + v3 -v7 + /3ps(2V/3p 
=4x 37 12 


—E = P 


(we) 
g Practice 
In the previous example, find the value of each of the following: 


A (x+y) ® (x-y) 
g (x+y)(x-y) Q x-y 


What do you observe? 











"mm — BE R 








liio: 1 : Lesson al 


@& Ñ Choose the correct answer: 


we v50 - vis - V2 =. — (30 or V2 or 2 or 2 v2) 
a (V7 -V5)W7 «V5)». —— (2 or 12 or 2v7 or -2v5) 
@ v8 «2r = sedens | (V10 or 10 or 18 or v18) 
Q The multiplicative inverse of 3. i — — VF o2 ¥3 or-2 v3) 


& The next number in the pattem: V 3 , V 12 ,/27 , V/48 is. ....... 50 or V75 or v60 or ¥90) 
2 Qi Complete the following to get a correct sentence: 
& X232 then the conjugate is ........ and the product of the number by 
B. The multiplicative inverse for (/3 + v2 ) in its simplest form is .......... 
g UN think wees, men yo — 
p B think 2 then the value of X in its simplest form is 


+e eee ee ee eee eee te ert ^.» wc 


E 3/2 «V8 -VIB =.......... 
di Simpity to the simplest form 2 V5 «6/ F «viz -8 Y 





1 E 4 
we itx= Ty Jy Find the value of x? y? 


Ss WA = /3 + /2,B x —R Ju; Find the value of A? - B? in its simplest 


form. 
6 Ifx 2 v5 + v2, eh ibi 
Find the value of —-——— — in its simplest form 


@ x= v7 + Mie a 


find the value of —————— T in its simplest form 
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Operations on the cube 
roots 


Think and Discuss 


For any two real numbers a, b : 








(1) Va x N B Va xb 
For example: V5 x /2 =V¥5«2 =V10 
V3 «Vg m3x.4 = V12 


Vaxb - Ya x Vb 


For example : V40 = /8»«5 = /8 x 5 225 


ge y - "m M Te 
V -128 = 9-64x2  V.-64 x V¥ 2 = 4y? 








€ Think ; if we multiply both the numerator and the de- 
nominator by 5/4 , then find the product in its 
simplest form 


e T 38 E narenencs second — 















m 


G9 





—á 





Simplify to the simplest form: 
A 054 +8 y = +5 V16 B v? -6 AER 


Ll. p < * 
& v54 «84 +5 V76 = ¥27x2 + By TX 2 *5VBx2 
v 





= 27 X x YT + Bt +5 x Vex? 
23/24 2XY y] VJ..sx2x12 


2342.42 «10272292 





— 
25 
B 7» -6 PTS = 24 - 6/122 = ¥8x3 6x 


feu 73 -6x 32 9% - We «ade 





Put each of the following in the form a jb where a and b are two integers, b 
is the least positive possible value: 


^ 54 B V -1000 Cc 128 

p Vv 21600 & v 1715 & ese 

Qi Find the result for each of the following in the simplest form: 

A 125 - 924 B 4 250 - Y 128 e yi x "ES 

"an — 

oit) Ep- JF — € PU0xelwo 
@ tfa=5 «1,bz V5 - 1findthe value of each of the following 

4$ (a-by B (a*byf 


i 108 + Vi6 - 2154 = zero 
B. 54 x Hi6 + (V4 x6) » 1 
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Applications on the real 
numbers 









Think and Discuss 


circle: 
You will learn how 


% To solve applications 
on square and cube 





area of a circle = = f7 square unit 


where r is the length of the radius in a circle, 
z is the (approximate ratio). 


Examples 





+ SA Find the circumference of a circle whose area is 
38.5 cm? (n = 2) 


The area of the circle = x r? 





2 AB : = 38.5 x 7 . 49 
385» 2g «fs S's 9 
nr= [T =Z - 35cm 


* In the opposite figure, the circle M is inside the square 
ABCD. If the area of the yellow sector is 10 -$ cm’, 
find the perimeter of the sector(x = $) 


c s Sn 


We suppose that the length of the raidus in a Circle » r 
^. The side length of the square = 2r 


J 40 Mathematics-Second Preparatory 











— 





The area of the yellow color = the area of the rectangle AEFD - the area of semi circle 
ug 105 = x 2-3 x 2g 
75 11 3 
F =2r - > rf = 4r 


e= 25 .rz5ocm 





The perimeter of the yellow sectors = (AE + AD + DF) + 5 the circumference of the circle 


=(5 + 10 + 5)52*2x 2x $2355. cm 
ey 
GH Practice 


4 A circle whose area is 64 x cm?. Find the length of its radius, then find its circum- 
ference approximating it to the nearest integer (x = 3.14). 


* In the figure opposite: AB is the diameter of a semi circle. If 
the area of that region is 12.32cm*. Find the circumference of 
E B 
that figure. M 
3 In the opposite figure: there are two circles have the same 
center "concentric" of center M. If the lengths of their radii are 


3cm and 5cm. Find the area and the circumference of the 
colored region in the terms of n. 


The cuboid 

It is à body whose six faces are of a rectangular 
shape such that every two opposite faces are 
congruent.: 

if the lengths of its edges were x, y, z, then: 

The lateral area = the perimeter of the base X the height 











The lateral area = the lateral area + 2 x the area of the base 


The total area *2( xy + yz + Xz) square unit 
The volume of the cuboid = the area of the base x the height 
The volume of the cuboid * x x y x z cubic unit 
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A special case: the cube 
It is a cuboid whose edges are equal in length. If the length of one edge = L length 
unit, then: 





The area of each face = L? square unit 





SA Find the total area of a cube whose volume is 125 cm? 


The volume of the cube = L3 «12521? «l= 125 = 5em 
The total area = 6L? = 6 x (5)? = 150 cm? 


wry 
eS Practice 


Find the total area of a cuboid whose volume is 720cm? and height 5cm with a 
squared shape base. 

48g» Which is more in volume: A cube of 294 cm? area or a cuboid with the following 

dimensions: 7 /2,5v2,5cm. 

@ ^ rectangular hard piece of paper has a length of 
25 cm and a width of 15 cm. A square whose side 
= 4 cm was cut from each of its four comers. Then, 
the projected parts were folded to form a shape of 
a cuboid. Find the volume and the total area of that 
cuboid. 


The right circular cylinder : PE 
It is a body that has two parallel congruent bases each is a circular —— 

shaped surface, while its lateral surface is a curved surface called cy- 

lindrical surface. 











25cm 








2 IK M, M are the bases of the cylinder, then M M ' is the height of cyl- 
inder. B 





D -— 


€ Let's think IfA c the circle M, B e the circle M’. 





AB j| MM 
O Then, if we cut the lateral cylindrical surface at AB and we A: A 
stretch That suríace, we get the surface of the rectangle A 
BR A 
Then, AB = height of cylinder, AA = the perimeter of the 
base of the cylinder. B B 


The area of the rectangle A B B' A’ = the lateral area of the cylinder 

The lateral area of the cylinder = the perimeter of the base =< height = 2n r h (square unit) 

the total area of the cylinder = area of lateral surface + sum of the areas of the two bases 
22nrh*2mr* (square unit) 

the volume of the cylinder = base area x height = n r^ h (cubic unit) 





(om 


A piece of paper has shape of a rectangle ABCD in which AB = 10cm, BC = 44cm. It 
————— AB is congruent to DC. Find 
the volume of the resulted cylinder. (x =  ). 





The perimeter of the cylinder base = 44 cm. 
2nr=44 

2x 2 r= 44 

^rz7cm 

The volume of the cylinder anh 


= 2 ox (TP x 10 
(erent) 
@- a 


= 1540 cm’ 
@® Find the volume and the total area of a right circular cylinder in wnich the length 
of base radius = 14 cm and tne height is 20 cm . 
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Find the total area of a right circular cylinder of volume 7536 cm? and height 
24 cm (a = 3.14) 

@ — Which is more in volume: a right circular cylinder of radius 7cm and height 10 cm 
or a cube whose edge length is equal to 11cm 


The sphere: 

It is a body of curved surface in which the points have the same 
distance (r) from a constant point inside it (the center of the 
sphere ).. 


If the sphere is cut by a plane passing by its center, then 
the resulted section is a circle whose center is the center of 
a sphere where its radius is the radius of a sphere (r). 
Volume of the sphere = 37e cubic units. 
area of the sphere = 4 N r^ square units. 


By rm 

The volume of the sphere is 562.5 7 cm? . Find its surface area. 
the volume of sphere = sar 
5625T"T = $ x ar 


^P = 562.5 x = = 421.875 
r = ¥421.875 = 7.5cm 








the surface area of sphere =4ar=4 x a (7.5? = 225 x om? 


(we) 
GRJ nee 


Find the volume and the surface area of a sphere whose diameter is 4.2cm (/I = +) 





"c 





Bini: : Lesson till] 








& The lateral area of a right circular cylinder whose base diameter length b and 
height h is .... Gt b?h, a bh, 2abh, æ bh?). 


® The volume of a sphere whose diameter length is 6cm = ..... cm* 
(288, 125,367 ,2B8 m) 
4g. The edge length of a cube whose volume is 2 V2 cm? = ..... cm. 
(V2 , 2, B, 1.5) 
p. The radius length of a right circular cylinder whose volume is 40 a cm? and 
height 10cm =... cm (5,3,2,1) 
E The volume of a cuboid whose dimensions are v2 , v 3 , V6 cm is n 
(6,36,6 v6 , 18v2). 
4 Å Complete 
A The radius length of a sphere whose volume is -2 # cn Is ........ cm. 
A right circular cylinder whose base radius length r and height h, 
then its lateral area is ..... and its volume is ..... 
9 The total area of a cube of edge length = 4 cm is ..... crm’. 
D The lateral area of the cuboid =... 


3 A sphere with volume 36 2 cm? is placed inside a cube, if the sphere touches the 
cube's six faces. Find 


A the radius of the sphere. B the volume of the cube. 


4 ^ metal sphere with diameter 6 cm has got melt and changed into a right circular 
cylinder with base radius length 3 cm. Find its height. 


E Find the height of a right circular cylinder whose height is equal to its base radius 
and its volume is 72 a cm’, 


p. A hollow metal sphere with internal radius 2.1 cm and external radius 3.5 cm. 
Find its mass to the nearest gram given that the mass of a cubic centimeter of such 
a metal is 20 gm (x 2 
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You will learn how 


% To solve equation of 
first degree in one 
variable in R. 

To solve inequalities 
of first degree in one 
vanable 


a 












of first degree in one variable in R 


Think and Discuss 


First:Solving Equations of first degree in one variable in 
R 


Wome Auri The equation 3X - 2 = 4 is called an equation 
of first degree where the exponent of the (unknown) variable 
X is 1. To solve that equation in R 
3x-2=4 By adding 2 to the sides of the equation 
3x =6 (we can multiply by the multiplicative 


inverse of the coefficient of X) 
1 


+ x 3x = -7 x 6 

. x22 

i.e the solution set ( 2 } 
This solution can be graphed on the number line as shown in 
the figure opposite . 


Q Find the solution set of the equation v 3x-1-2. 
in R, then graph the solution on the number line. 


v3 x-122 » V3 x23 
fay pem 
X = = 3 v3 x=z=V3 ER 
Vv 3 v3 * d 
The solution set is {, 3 } .— Aae 


-1 0 1 52 3 


This solution can be graphed on the number line as shown in 
the figure opposite . 


wO CIB 


Solving Equations and Inequalities 





— — — — — — 
10% 2 3 4 5 
e 


4 











— 





ee 


2 y, Find The solution set for the equation x + v? = 1 , in R, then graph the 
solution on the number line. 


x+V2 2] 4x21-v2 eR 24-0 12 3 
This can be graphed on the number as shown in the figure opposite . 


c Qep 
49 Practice 


4* Q Find the solution set for the following equations in R, then graph the 















solution on the line number. 
& 5x*6271 9g 2x*4*23 Q 2x-3=4 
Dx*5-20 & v2 x-1=1 B x-1=V5 


Second : Solving inequalities of the first degree in one variable in R, graphing 
the solution on the number line. 


The following properties are used to solve the inequality in R. The solution set is 
written in the form of an interval 


If A , B. C were real number where A< B, then: 
@ a+c<src. 
Q ifC>othenAx C<BxC. property of multiplication by a positive real number 











Examples 





* 8, Find the solution set for the inequality 2 x - 1 2 5 in R and represent the 


solution set graphically, 





By adding 1 to the sides of the inequality it becomes 2 x 2 6 
by multiplying the side of the in equality by (3»0) x23 
^, The solution set in R is [3 . *»[ 

and it is graphed by green color ray onthe —~ 


number line. 
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x 
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2 çA Find the solution set for the inequality 5 - 3 x > 11 , in R, then represent 
the solution graphically. 
‘Solution 


By adding (-5) to the sides of the inequality then -3 x > 6 
by multiplying the sides of the inequality by (-  «0) we get : 
Lx die 


Le. the solution set in Ris est ]- *» , -2[ MUNUME uer 


and it is represented by the green color ray on the number line. 
a 95 Find the solution set for the in equality -3 < 2x -1 < 5 in R and represent 
the solution graphically. 





by adding (1) to the sides of the inequality-3 + 1 «2x-1*1«5* 1 
Namely,-2 < 2 x < 6, and by multiplying the sides of the inequality by (+ >0)-1<x<3 
^ the solution set in Ris [-1, 3[ and itis graphed  .4—— REN... 
on the number line by the green color. "OE S* c Ue a 





in example <> What is the solution set for the inequality in N? 
What is the solution set for the inequality in Z? 


+ QÀ Complete the following to have a true sentence where X E R 
& W"5x«15,thenx..... 


B ![x-324,thenx 

@ !-2x«3 thenx..... 
D If 1-x»4,1!henx ..... 

E if V2 x«4, thenx 








m 


E 3 xX Find The solution set for each of the following inequalities in R in the form 
of intervals, then graph the solution on the number line.: 


& 3-15 8 2x*5»3 
Q 2x*3«1 p 5-x>3 
Bg 1-5x«6 E +x+1<2 


3 i Find the solution set for each of the following inequalities in R in the form 
of an interval, then represent the solution on the number line. 


Q -31«2x*1«5 $8 -5<2x-3<1 
@ 3*4x-7«5 D 4<3x+4<7 
& 1<5-x<3 P 1<3-2x<5 


d Ñ Fina the solution set for each of the following inequalities in R, write it in 
the form of an interval, then represent the solution on the number line.: 


& -36-x<3 B |-3}<2x-1<5 
@ v9 <x+1< fo Q 5<3-x<¥ 





d SG Complete the following to have a true sentence: 

A VI AVS aaa, 

B ^ vessel that has the shape of a cub whose capacity is B liters, the length of the 
edge of its interior face is... cm. 

e The solution set for the equation x? «9 = O in Ris... 

D (v3 + V2P4(/3 -V2 P= 

E A rectangle of dimensions are (V5 + 1), (V5 - 1) cm 
has an area of .......cm’, 

& isa Ye EE 

@ i-1, 51-11, 5f = 

j} The solution set for the equation V2 x-1=3 in R is. 
A sphere whose diameter is equal to 6 L (length unit) 
has a volume of .............. (cubic unit). 


w | ¥-125| = v 
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2 9s Find the solution set for each of the following inequalities in R, in the form 
of an interval, then represent the solution on the number line.: 





5x-3«2x^49 3-4x &x-2 

* B 

@ x<2x-1<x+3 Q x-T<3x-1 & x^«1 
Ẹ 4x*5x4«2«4x^43 $ 5x+7>6x>5x 


3 Mí x = EN prove that x + —~ = 22 
6 « 


^4 9. Find in the simplest form: 54 + 44 T .73 





5 Find the total area of a right circular cylinder of volume 72 JT cm?, and 
height 8 cm. 


6 s Find the following using the number line [3, 6[ ^ [4, 7| 








if 2.5/2 «3/5. = 2/5 -3V2 Find the j 
Gren MEN dan 


d x+y &$ xy 
and prove that x? + y? = 38x y 
8 IX 95 +2,y= V5 - 2 Find the value of (x + y)* + (x - yP. 


9 Ix e S 3, y e === Find the value of (X + 2xy + y?) 
49 (A-3 2,B-v3-V2, 
find the value of (A? - AB + B?) 
dp x= 3Vs 45/2 ye 2/8 —3V2 
v5 y2 


Prove that — cal = 38 
xy 





Find: $27 1214400125 
Open microsoft office |— 


£55. 8M aa 4 t * m 


"me 
"| 
bal " 


— d — PP ore A PFA P T3 
Excel and record the | Zum ae ea pene 
shown numbers in celis | 
A1, D1 and B 1. | 


To Find the cube root of cell A1, write the formula A1^(1/3)in the celi F1, then 
Enter... the result is 3. 

To find the square root of cell B1, write the formula B 1^(1/2) in the cell H2, then 
Enter... the result is 3.5. 

To find the cube root of cell J1, write the formula D1^(1/3) in the cell yo then 
Enter... the result is 0.5. 

Write down the sum of F2:H2«J2 in cell L2, after you do a click on = then the 
sum is 1. 





Activity 


Activity Draw a regular hexagon ABCDEF whose side is equal to 4 cm. 
F A 









I Find the measure of its interior angle. 


> Draw its diagonals AD , BE , CF 
then deduce the length of each diagonal without 
measuring them by the ruler. 





3 draw a circle that passes by its vertices. 
4 Find its area. 
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+ 9. Complete to get a true sentence : 
^ ]-3,2]n R s ........... u 
B The multiplicative inverse for - ~~ DOS 
GB 5.20, V45, v80, ere Complete in the same pattern. 
D x=¥3 +7,y=%3 -7 then (x + y PH = 
& The circle of 20X cm circumference has an area of ........... x Ccm? 


2 9. Choose the correct sentence from Parentheses: 





A a cube of 64 cm? has a lateral area of =...cm* (4 or B or 64 or 96) 


g v2 - vi = (3 or v3 or 2/3 or 3v3) 
G The multiplicative inverse for 3/5. is (12. or YS or-2 6 or2 V6) 
Q ss 2-5 (V52 or i2 of 202 of 472) 
& [3.4] - (3. 5} = (F3. 4[ or 3, 4) or F3, 5[ or [-3, 4D) 


4d» Reduce to the simplest from 2 Via + v50 * $162 


@ a lead cuboid in which the lengths of its faces are 77cm, 24cm and 21cm. It was 
melted to form a sphere. Find the radius of that sphere. (x = % ) 
A-B 
fA = —4 „B= — . find the value of 4—— 
s$ v7 -43 V7 +V¥3 AB 
46^ Using the number line find }-1, 3] u [0, 5[ in the form of an interval 
* Find the lateral area for a right circular cylinder of volume 924cm? and height 
a 28 
6cm (x +). 
® ifx= 10+ 2, y = 026 - 1. Give an estimate for the product of X x Y and use the 
calculator to find the difference between your estimate and the exact answer. 
9 Find the Solution set in R and graph the solution on the number line. 
d 1<2x +329 g x«2v3 =3 








—— — —— eS i i e e ti m e t ti — —— ——— — —* 
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You will learn how 


% The linear 
Retatons of two 
vanabies 













Linear Relation c 
variables 


Think and Discuss 


A person has some bills of LE 50 and 


LE 20. He bought an electrical apparatus — — — 
for LE 390. 5 | 41 
Think: How many bills of each type 


does he give to the seller? 

Suppose : x represents the number of 

fifties bills, then the value of what he has of these bills 

is L.E 50x, y represents the number of Twenties bills, then the 
value of what he has of these bills is L.E 20y. 


Required is to know: x and y that verify the equation: 
50 x + 20 y = 390 


This relation represents a linear equation in two variables. 
Dividing both sides over 10 produces the following equivalent 
equation: 


5x + 2y = 39 
39 - 5x 

Sy —À 
x and y are natural numbers. Therefore, x should be 
an odd number. 
The following table can be created to know the different 
possibilities of giving bills to the 
seller: a bill of L.E50 and 17 bills 
of L.E 20, or 3 bilis of 
L.E 50 and 12 bills of L.E 20, 
or 5 bills of L.E 50 and 7 bills 
of L.E 20, or 7 bills of 50 and 2 
bills of L.E 20. 





D T 54 D eremo Second Preparatory 











ES 
— 





€ 
Practice 


+ A person has some bills of L.E 5 and some of L.E20. He bought some goods from 


a shopping center for L.E 75. What are the different possibilities of paying this 


| amount in the two types of bills which he has? 
@ The perimeter of an isosceles triangle is 19cm. What are the different possible 
lengths of its sides? Side length € Z4. 





ROUAL G The sum of the lengths of any two sides of a triangle is greater than the 
length of the third side . 





and y and can be described by a set of ordered pairs (x, y) verifying this relation. 


Example: 

Refer to the relation 2x — y = 1 
Ifx21, . y=1 ay satisfies the relation 
Ifxz0, . y=-1 ~ (0 , -1) satisfies the relation 
iffx=3, . y=5 ~ (3, 5) satisfies the relation 
Wfx=-1, ~ y=-3  .(-1,-3) satisfies the relation 


Thus, there are an infinite number of ordered pairs 
satisfying the reiation 


Note that 





& The linear relation 2x -y = 1, can be represented 
graphically by using any of the ordered pairs obtained 
before. 

& Each point € the straight line (in red) is represented 
by an ordered pair whose elements satisfy the linear 


relation 2x — y = 1. 
(55 E 











LI 
2 a = 


ti! | ie 
Qe ree 


/1 Find four ordered pairs satisfy each linear relation and represent it graphically: 
® x+y=3 ® x-2y=5 € y=2 9 x=1 








2 Find the value of b, where (-3, 2) satisfies the relation 3x + b y =1. 


3 Find the value of k, where (k, 2k) satisfies the relation x + y = 15. 





is called a linear relation of two variables x and y and can be represented graphically 
by a straight line. 


MELLE o sa 


The relation is represented by a straight The relation is represented by a straight 





line parallel to x-axis. line parallel to y-axis. 
Example: 2y=3 Example: x = -2 
Le. : y=5 is represented by 
is represented by the red line which 
the red line which passes through the 
passes through the point (-2, 0) and is 
point (0. 2.) and is parallel to y-axis. 
parallel to x-axis. 
Special case: Special case: 
the relation y = 0 represents the x-axis the relation x = 0 represents the y-axis. 


(~~) 
d» Practice 


@ Graph each relation of the following: 


4 2x75 d y+1=0 











42 Find the relation that is represented by the red line in each figure below: 








Graph the relation: x + 2y = 3 


Choose some ordered pairs that satisfy the relation: 


Example : For y 22 AES, (-1,2) satisfies the relation 
y=0 xag (3 , 0) satisfies the relation 
y=-1 áÁxz25 (5, -1) satisfies the relation 

The following table lists these data: and so on ........... 





The red line represents this relation, 


Discuss with your teacher: 
a What happens to the value of y when increasing the value of x? 


@ When does the line representing the relation ax + by = c pass through the origin 0? 


@ Graph each of the following: 
@x+y=2 4 2x-y=3 


Graph the relation 2x + 3y = 6. If the straight line representing this relation intersects 
the x-axis in point A and the y-axis in point B. Find the area of the triangle OAB , 


where 0 is the origin. 
af 






















1e Slope of a line 
and real- 
Applications 








Ihink and Discuss 


You will leora how When observing the motion of a point on a straight line 
from the location A (x,, y,) to the location B (x, y,), where 


*» The slope of a line . 
x, » x, and A, B € line, then: 


% Real-life applications © 
on the slope of a e the change in x-coordinate 
line = x, —x,, and is called the horizontal 


change. 


@ the change in y-coordinate = y, — y, 
is called the vertical change and 





may be positive, negative or zero 





In the following examples you will learn different cases of 
the vertical change (y, — y.) : 


e Example (1) 


If: A (-1, 1) and B (2, 3), 





LU T ss QE matnenoice second Preparatory 












@ The point A moves on the line upwards to the point B. 
Q y.>y, © The slope of the line is positive. 





Example (2) : 





If: A (0, 2), B (2, 1); 


. = ` .31 
then: the slope of AB 2-0 > 











Not that : 
The point A moves on the line downwards to the point B 


Q y. - y, © The slope of the line is negative. 


@ Example (3) : 





If: A(-1, 2) and B (3, 2), 
then: the slope of the line 


«—, 2-2 0 
E — E — 
* 3-{-1) a 


Not that 


@ The point A moves horizontally to point B. 
Oy.=y, © The slope of the line = zero 


e Example (4) : 


If: A= (2, 1) and B(2, 3)then: we can not calculate the 
slope. Because the definition of the slope is conditioned 
to have a change in the x-coordinate i.e. x. — x, # 0 





Not that 





@ The point A moves vertically to point B. 
OQ x. =x, © The slope of the line is an underfined number. 
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(areal) 


Practice ; 





d Find the slope of the straight line “as in each of the following cases: 

® (1, 2), B (5.0). ® (2, -1), B (4, -1). 

© a(-1, 3), B (2, 1). ®© a(3, -1),8 (3. 2). 

48 Find the slope of AB, Bc and AC , where A (2, -1), B (3, 2), and C (4, 5) and 
represent each line graphically. What do you observe? 

@ Choose the true answer: 


First: The following table shows the relation x Æ 
between x and y as follows: y Ht 


(y=x+4or y»x*1or y= 2x -1 or y = 3x -2) 








Second: If (2, -5) satisfies the relation 3x -y + c = 0, then c = (1, -1, 11, -11) 
Third: (3, 2) does not satisfy the relation (y *x* 5, 3y-x*3,y *x*7, y-x= 1) 


Fourth: An irrigation machine consumes 2.47Litres of diesels to work for 3 hours. If the 
machine works for 10 hours, it consumes.... litres. (7.2, 8, 8.4, 9.6) 


& Find the slope of the line AB , where A(-1, 3) and B (2, 5). 
Is the point c (8, 1) € AB ? 


Real-life Applications on the slope of a line. 





Application (1) 


The opposite figure shows capital change of a company during 8 years. 
—— 0 >. 
A Find the slope of AB , BC and CD Capaal in | E thousandth 
What is the meaning of each? ! 


sro 
B Find the starting capital of the company. | 





A(0,20) B(4,60) C(6,60), D(8,50) 

















—N 
First: The slope of = AB = = = z 10, shows the increasing of the capital duri 3 the first four 
years with a rate of 10 thousand po 
-— >. á 
The slope of BC z 2 =o mearts that the capital was constant during the fifth 
" ' 
and sixth year: 
oo 50 - 60 
The slope of cp = 3-8 z.5 shows Ie decreassmg of thecapttal during the last 





two years with a rata of 5 Thousand pound 


Second: Starting Capital = the y-coordinate of the point A = LE 20,000 


hegni n 1cm) 





The opposite figure shows the relation 
between the height of a person (in cm) and 
his age (in years). | [1| 
First: Find the slope of ^B , BC and cD | am | Age in (years) 
What is the meaning of each? | 
Second:Calculate the difference between the height of this person as he was 8 years 
old and his height as he was 30 years old. 








Application (2) 


Hazem filled up the 40 Litres tank of his car As covering a 
distance of 120 km, the fuel gage shows the rest of fuel is 2 
of the tank. Draw a diagram to show the relation between 
the amount of fuel in the tank and coverd distance ( This 
relation is near ).Calculate the coverd distance as the 











tank is totally getting empty. 
Fuel amount ' 

On the starting point: A (0, 40) (titer) 
ee eee —— 

>. 4 
The slope of aB = * 22 
This slope means the fuel amount decreases with à rate i—-4—p-3 b+ 
of 1L per 12 km .which means 1L is enough to cover a | | | | Ditance [Wn 
distance of 12 km. 
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The coverd distance that make the tank empty = = 0 
— F 
= 40 x 2 = 480km. 


AB intersects the distance-axis in the point (480, 0) which gives the 
required distance. 


* Complete to make a true statement: 
@ Let A (1, 3) and B (2, 1). Then the slope of AB = 
® If (-1, 5) satisties the relation. 3x + ky = 7, then k = 
«© The slope of any line parallel to x-axis = 
qp» The slope of any line parallel to y - axis = 
© if A, B and C are collinear points. Then the slope of aB = the slope of 








@ Essam has 10 bills of LE 5 and other bills of LE 20 . He bought some goods 
from a shopping center for LE 65. Determine the different possibilities to pay this 
amount of money. Find the relation and graph it. 


@ The selling price of a computer table is LE 100 and its chair is LE 50. If the store 


sells in one week with LE 500. What are the represented expectations to the 
number of computer tables and chairs? 


Represent the relation graphically. 


& In the opposite figure ABC is a triangle. Complete by using one of the 
following words: 


(positive, negative, zero, undefined) 
@® The slope of as 

di The slope of Bc 

@ The slope of ao 

® slope of ac 











In the opposite figure: 
LMN is a right angled triangle at L, where m (.« M)= 45" 
, given that L (3, 2) and M (7, 2). Find the coordinates 
of N and calculate the slope of MN . 





6 The following diagrams shows the relation 
between the coverd distance (in m) and the elapsed time (in sec) of an object. 
Determine the position of the object at the starting motion and its position 
after 6 seconds when t = 6 sec. Find the slope of the line in each case, and 
state what it represents. 


=a — omm = — == — 
- 
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open micro soft office Excel to draw the two axes x-y then write 
the shown number as in fig( 1) in the first column A and column B 


Do a mouse click to shade the two columns then from the menue 
INSERT choose CHART as in fig (2) then XY SCATTER as in fig (3) 
then press NEXT and FINISH. te x-y axes appear 


"ow 


o» "4 bw. 


Do a mouse click on [7]. from the menue of drawing downward 
of the page EXCEL and determine the values of dots as shown in fig (4) 


-— a^ 
Do a mouse click on a> 


& Draw a straight ne passes through (2, 1) and (0, 2) 
then the slope is equal to (2 - 1) \ (0 - 2) which is equal 


to 7; of the blue ine 


B Draw a straight ine passes through (2, 2) and (-2, 2). 
then the slope i5 equal to (2 - ZM-2 - 2) which is equal to zero 
i.e. the line is parallel to the x axis- the yellow line 


€ Draw a straight line passes through (2, -1) and (2. 5) 
then the slope is equal to (54-1) (2-2), then the slope is undefined. 
i.e. the ine is parallel to the y-axis - the red line 
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The opposite diagram shows the relation between 
the coverd distance (in km) and elapsed time (in 
h) of two trains A and B over the distance between 
two train stations. Use the diagram to find: 

A The distance between the two train stations. 
8 The elapsed time of each train. 

€ The average speed of each train. 

. «B. The meaning of the horizontal segment in the a AR 
diagram of train A. 













— 












BSESSSEE 
> 


-s 
— — 
— 






The coverd distance 
.Q The averege speed = Total elapsed time needed to coverd this distance 


@ Choose the true answer: 
® Which of the following ordered pairs satisfies the relation 2 x + y = 5 


((-1, 3), (1,3), (3, 1), (2. 2) 

® Which of the following relations is the relation illustrated in x 
the table. y 
(y=x+7, ysx-7,y=3x+1, ysx+1) 

4& Let A (3, 5)and B ( 5, -1), then theslopeof/a8 = (-2, -3, 3, 1) 

Æ The line represented by the relation 3x + By = 24, intersects the y-axis at the 
point ((0, 8), (8, 0), (0,3), (3, 0)) 


@ LetA (2, -1), B (10, 3) and C (2, 3). Find the slope of A8 . BC and AC 


Draw the triangle ABC on a square grid, then tell the type of the trinagle according 
to its angles. 






3 Atef filled up the 50 L-tank of his car. As coverd a distance of 100km, the fuel 
gage shows the rest of fuel is 2 of the tank. Draw a diagram to show the relation 
between the amount of fuel remaining in the tank and the distance coverd. What 
is the coverd distance as the tank is getting totally empty? 





UNIT THREE 





Think and Discuss 





You will learn how If you study the traffic jam problem and its possible solutions: 
v. 99 corect anc ğ What are the sources of 
organize data 





your data? 
© Using frequency # How can you collect data 
tables with sets about such a problem? 
® What are the statistical 

hey terms methods you will use to 
» Collecting data analyze the data? 
© Organizing dete ğ Can you explain the results you collected? 
% Frequenoy table wih i What do you suggest to solve that problem and improve 


MIX EGIuGnI Cooperate with your classmates on 
— collecting data from their sources through distribution of roles: 


@ Group 1: Collects primary data about the problem under 
discussion through a survey that asks about (the means 
of transportation - Roads conditions - time of traffic jam - 
Existence of traffic signs - existence of security) 








B. Group 2: Collects secondary data about the problem 
under discussion from the traffic reports - the 
internet - the mass media). 


c Group 3: Observes the crowdest roads, the drivers 
behavior and their obedience to traffic rules 
the pedestrians commitment to the virtues to 
the road as well as crossing the roads at safe 
places. 


"hc 









= 
H La 


Cooperate with your classmates on making afrequancy table that represents the 
means of transportation used by your classmates.. 














Determine the most used means of transportation (The mode) 
«f» is that means suitable? does it help solving the traffic jam problem? why? 








@ What do you suggest to solve this problem according to the results you have 
collected? 


D Ics 
e Example 


Below are the scores of 30 students in an examination 











Required: forming a frequency table with sets that represents that data . 


To form a frequency table with sets, follow the following steps: 
First: find the highest and the lowest values of the collected data? 
let the previous collected data be X 
then: X = (x: 2G x G 19) 
i.e: X values begins with 2 and ends in 19 
i.e: the range = the highest value - the lowest value = 19 - 2 = 17 
Second: divide set X into a number of separate subsets each of them is equal in range. 
let them be 6 sets. 9 The range of the set = 47 i.e approximated to 3 
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Third: the subsets are as follow. 


n —_ 


ETE 2- means the set of data greater than or equal to 2 and less than 5 and so on. 
Fourth: Record the data in the following table: 


(9*0 tatty frequency 
A 
AN / 
IX N 
Wl Hl 
MM 
M 
S [SSS RAS 


Fifth: Delete the tally column from the table to get the frequency table with sets. It 
can be written either verticaly or horizontaly. The following is the horizontal 
form of the table: 




















Required : Form a frequency table with sets (use the subsets: 30-, 40-, 50-, ........ 90-). 
What is the set with the highest frequency? what is the set with lowest frequency? 


WT 68 QE arenas second — 





o — 


* The following are the scores of 30 students in a monthly math exam. 





Required: 
A Form a frequency table with sets for these scores. 


B Find the total number of excellent students. The excellence rate is 36 marks or more. 


3 The following table shows the days-off which 40 workers got during a year. 





Required: 
A Form a frequency table with sets to represent the data above. 
4B» Find the number of workers who got more than 20 days-off a year long. 
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You will leam how 











The Ascending andt 
Cumulative Frequency Tabie and 


Their Graphical Representation 





Ihink and Discuss 


First: Ascending cumulative frequency table and its 
To Form both graphical representation. 


ascending and 
descending 


tables. 






To represent The following table shows the frequency distribution for the heights 
— — of 100 students in a school in centimeters. 
and descending 
cumulative 
frequency tables Tall (sets) in c.m Total 
graphically- 
Number of students 100 

hey termy (frequency) 
The frequency How many students are with height less than 115cm? 
distribution. How many students are with height less than 135cm? 

The frequency table. How many students are with height less than 145cm? 





Form the ascending cumulative frequency table for these 
data and represent them graphically. 


- Are there students with height less than 115c.m? No 

- Are there students with height less than 135c.m? How many? 
yes, 62 student. 

- How can you calculate the number of students with height 
less than 145 cm? Add the number of students in the 
sets of height less than the set 145. 

Now, to answer the previous questions in an easier way, 
form an ascending cumulative frequency table as follows: 





J Mathematics-Second Preparatory 








To represent the ascending cumulative frequency table graphically: 
@ Specify the horizontal axis to the sets and the vertical axis to the ascending 
cumulative frequency 


O Choose a drawing scale to draw the vertical axis such that the ascending 
cumulative frequency axis can hold the number of elements in a set 


© Represent the ascending cumulative frequency for each set and draw its line 
graph successively. 


i 
! 
s 4 e 
3 
8 | 
| 


ei 


1 


. ptem . 
, . t 

8 g è E g ad 8 
> 


L 
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Second: The descending cumulative frequency table and its graphical 
representation. : 
Of the previous frequency distribution which shows the heights of 100 students in a schoo 
in centimeters. 

Find: The number of students with heights of 150cm and more.. 

The number of students with heights of 140cm and more.. 

The number of students with heights of 125cm and more.. 

Form the descending cumulative frequency table and represent it graphically.. 


There are no students with heights of 150cm and more . 
The number of students with heights of 140cm and more is 7 + 13 = 20 students. 
The number of students with heights of 125cm and more is 
complete: 19 * ~... + 7 * - 
To answer these questions in an easier way, form the descending cumulative frequency 
table as follows : 





- 
Ne - 
"» 


b a st ont 
"IN Ta“ , E 
LE Y 0 '--7 `} : d 1 ^ 
—— ae - 9 "P 
- T) 
"ras. 





115 and more 100 120 and more 60)+ 12 = $2) 
120 and more 92 125 and more Qt 19 * T) 
——— — 130 and more (2),+ 23 = 

135 and more 38 S90 — hs 18 * G9 
140 and more 20 140 end more. C}? 13 = 9 
145 and more 7 145 and more (0)+ 7 = 

150 and more zero 150 and more "Q9 


To represent this table graphically, follow the steps of representing the ascending 
cumulative frequency to get the following graphical representation: 


J — Second Preparatory 
^. 








8£8583335 





*$- Below are the scores of 100 students in an experimental Maths exam. 


Sets —  0- 10- 20- 30- 40- 50- 
Frequency 8 14 15 28 23 12 


Required: 

A Form both the ascending and descending cumulative frequency tables. 

4B» Graph both the ascending and the descending cumulative frequency 
curves on the same graph paper. 

© From the graph, find the number of students who got less then 40 marks 
and those who got 40 marks and more. 

D Find the percentage of success, given that the minimum mark of suc- 
cess is 20 marks. 


4& What is the percentage of the students who got more than 40 marks? 
*2- The following table shows the frequency distribution of the scores of 50 
students in an experimental math exam. 


2-  6- 10- 14- 18- 22- 


mens s wv oe xr x ERNMEN 


Required: Graph the ascending cumulative frequency curve. 
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| 


The following table shows the frequency distribution of the daily wages l 
of some workers. 


Sets — 5- 10- 15- 20 25- 30- 








Required: Graph the descending cumulative frequency curves. 


4 The following table shows the frequency distribution of the ages of 50 
workers. 


Required: 
A Complete the missing space. 
B Graph the ascending and descending cumulative frequency curves. 





20- 25- 30- 35- 40- 45- 50- Total - 
E S 9 





© Find: First: the number of workers whose ages are more than 32. 
Second: The number of workers whose ages are less than 43. 


5 The following table shows the frequency distribution of the scores of 
1000 students in a final year exam. 


Percentages — 20- so- 4o so eo 7o 9- oo Toii 
Nomberofstudents 30 79 160 260 150 130 No 9) 1000 


Required: 
A Graph the ascending and descending cumulative frequency curves. 





B Find the number of students whose scores are less than 75 marks. 





© Find the number of students whose scores are more than 85 marks. 


+. Mathematics-Second Preparatory 














Arithmetic Mean, Median and 
Mode 


Think and Discuss 


First: the mean 
You have learned to find the mean for a set of values and learned 
that 





Example: if the ages of 5 students are 13. 15. 16. 14. and 17 
years old, then 


13 +15 + 16 + 14 +17 
The mean of their ages = Sh Aco al 


5 
75 
a T = 15 years 


15 x 5= 13 + 15 +16 +14 + 17 


The mean: is the simplest and most commonly used type of 
averages, It's that value given to each item in a set, then the 
total of these new values is the same total of the original values. 
It can be calculated by adding up all values, then divide the 
sum by the number of values. 


Finding the mean of data from the frequency table with sets: 
How can you find the mean of the following frequency distri- 
bution: 


Sets 10- 20- 30- 40- 50- Total 


Frequency 10 20 25 30 15 100 


To find the mean for a frequency distribution with 


sets, follow the following steps: 






You will learn how 


$ To find the mean 
from a frequency 
table with sets. 

© To calculate the 
median from 
à frequency table 

% To calculate the 
mode from a 
frequency table with 
sets. 


key terms 





First Term Om El Qura for Printing i 





1 
SS = S 


@ Determine the centers of sets: 
The center of the first set = 2979 = 15. The center of the second set = 9972? 


= 25 ... and so on 
Since the ranges of the subsets are equal and each = 10 
We consider the upper limit of the last set = 60 and then : 


50 + 60 
its center = r = 55 





© Form the following vertical table: 


Centre of the Frequency sets 


E — vs x x F 
10 - 15 10 150 

20 - 25 500 

30 - 35 25 875 

40 - 45 1350 

50 - 55 15 

Total 100 3700 


The total of (F * X) 
© The mean = the total of F 


VES 
Qe rar 
+ if the mean of the scores of a student during the first 5 months is 23.8. What is 


the score of the 6'" month If the mean of his scores is 24 marks? 
@ The following table shows the frequency distribution of the weights of 30 chil- 


dis ii 








dren in kg. 
Weight in (kg) 6- 10 14- 18- 22- 26- 30- Total 
frequency 2 S 1-8 6 4 2 30 


Complete the table, then find the mean of such a distribution. 





ENT 


Second: the median 
The median is the middle value in a set of values after arranging it ascendingly 

or descendingy such that the number of values which are less than it is equal to the 
number of values which are greater than it. 
Finding the median of a frequency distribution with sets graphically: 
@ Draw the ascending or descending cumulative frequency table, then draw the 

cumulative frequency curve of it . 

Determine the order of the median = T= stesse. 


Determine point A on the vertical axis —— which represents the order of 
the median. 

Draw a horizontal straight line from point A to intersect the curve at a point. Form 
this point, draw a vertical straight line on the horizontal axis to intersect it at a 
point that represants the median. 


Example (1) 


The following table shows the frequency distribution for the scores of 60 stu- 
dents in an exam. 


Find the median of the distribution using i ascending cumulative frequency table. 


@ Draw an ascending cumulative frequency table. 
QQ Find the order of the median = = 
oe Draw the ascending cumulative frequency curve, and get the median form the graph. 














—— ——— — —— - -———- o a 





' I 
Less than 2 0 | 
Less than 6 6 i 
Less than 10 15 i 
Less than 14 27 i 
Less than 18 42 - 
Less than 22 52 i 
Less than 26 57 
Less than 30 60 


From the graph, the median = 14.8 mark 
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E Think up Can you find the median using the descending cumulative frequency ta- 
ble? Is the value of the median different in such a case?. 


65 Example (2) 


The following table shows the daily wages of 100 workers in a factory.. 





Required: 





* Graph the ascending and descending cumulative frequency curves on one figure. 


2 Can you find the median wage from this curve? 








of sets frequency ofsets frequency 
Less than 15 zero 15 and more 100 
Less than 20 10 15 and more 90 
Less than 25 25 15 and more. 75 
Less than 30 47 15 and more 53 
Less than 35 72 15 and more 28 
Less than 40 92 15 and more 8 
Less than 45 100 15 and more zero 





Remark 


The ascending cumulative frequency curve intersects with the descending cumula- 
tive frequency curve at one point which ism. 


+o CnB 





O - 


The y-coordinate for the point M = 50 
= 100 





= the order of the median 

/ The X-coordinate of the point M deter- 
mines the median 

every 10 mm of the x coordinate represents L.E 5 

Complete: 2 mm represents ....... 

The median wage = 30 + 7^ = LE 31. 


wi 
é practice 


œA Draw the descending cumulative 





ey 





frequency curve for the following frequency distribution, then find the 
value of the median. 





Third: the mode 


The mode is the most common value in the set or in other words, it is the value 
which is repeated more than any other values. 


(5 e 


The following table shows the frequency distribution for the scores of 40 students 
in an examination. 


NEN 2- + V d de 22- 
mues 6 "7 «3606 T* 8$ 


Find the mode of this distribution graphically 


You can find the mode of this distribution graphically using the histogram as follows: 
First: draw a histogram. 














@ Draw two perpendicular axes: one horizontal to represent sets and the other 
vertical to represent the frequency of each set. 
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@ Divide the horizontal axis into a number of equal parts using a suitable drawing 
scale to represent sets. 

© Divide the vertical axis into a number of equal parts using a suitable drawing 
scale such that the greatest frequency among sets can be represented.. 

© Draw a rectangle whose base is set (2-) and height is equal to the frequency (3). 

© Draw another rectangle adjacent to the first one whose base is set (6-) and 
height is equal to the frequency (5). 

© Repeat drawing the rest of adjacent rect- 
angles till the last set (26-). 

Second: Finding the mode from the histo- 

gram, to find the mode from the histogram, 

we observe that: the most repeated set is 

(14-), and it is called the mode set, why? 


Define the intersection point of AD , BC 
from the graph, and from this point, drop a ver- 
tical line on the horizontal axis to define the 
sequential value within that distribution. 


From the graph, what's the mode value? 


* The following table shows the frequency distribution of 50 workers days-off: 








ARN al l l RR ONE S 
4 5 8 k2 7 5 1 








& Find 






@ the value of K 
4B» The Arithmetic mean for that distribution. 


@ The following table shows the frequency distribution of the heights of 120 
students in centimeters: 


140- 144- 148- 152- 156- 160- total - 
E 3$ » 25 097 f 120 











ee —E 


3 The following table shows the frequency distribution of 50 workers’ wages in a 
factory: 





Graph the descending cumulative frequency curve, then find the median. 





@ From the following frequency table with equal sets in range. 


10- 200 30- 40- x-  6&- tot 
12 15 2 27 k*4 4 — 100 


A The value of both X and K. 





@ Graph the ascending and descending cumulative Frequency curves 
in one figure, then find the median. 


The following table shows the frequency distribution of the weights of 50 
students in Kg. 


B MEI 
Ke o er Gen ker 60 
& Find 

@® the value of K. 

@ Graph the frequency histogram, then find the mode weight. 


6 The following table shows the frequency distribution of the height of 200 
students. 


. Meightin(cm) 10- 115- 120- 125- 130- 135- 140- total 
nber of students 10 12 28 35 60 40 40 200 


Graph the frequency histogram, then find the mode length, 
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@® The following table shows the frequency distribution for the scores of 50 
students in an examination: 
i. 3 s 09 o 2 7 4 BENE 


5 Find First: the mean of the student's score. Second: The median 





«Q From the following frequency table with equal sets in range, find: 


First: find the value of X and K: 
Second: graph the ascending and descending cumulative curves on one figure, 
then calculate the median 












3 y Find the mode of the following frequency distribution for the scores 
of 40 student in an examination: 


2 è í " - ^ 

P4 um, if dre > ta 
Aat — r i 
_ «uo EN reha *. 


*4 The following table shows the frequency distribution with equal - range 
sets for the weekly wages of 100 works in a factory. 


(70- 80 90 100 x 120- 130- 
40 35 £4 2 E «4 OH 
8 Trouver & The value of x and F 

B The mode of wages in L.E 














The following table shows the frequency distribution for the weights of 50 









students in K.g at a school. 

Weight in K.g 30- 35- 40- 45- 50- 55- total 
Number. of students Y 3k ak 000 $4 — 4d 50 
First: find the value of K. 


Second: calculate the mean. 

Third: Draw the ascending cumulative frequency 
curve. 

Fourth: Draw the histogram and find the mode 
of weights. 

Fifth: Find the median. 
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* Complete the following: 
® Ifthe lower limit of a set is B and the upper limit of the same set is 14, then 


'B- if the lower limit of a set is 4 and its center is 9, then its upper limit is ........ 
& The intersection point of the ascending and descending cumulative frequency 


D The location of the top of the frequency curve on the set axis is ........ 
& ifthe mean of a frequency distribution is 39.4 and the total of its frequency 
is 100, then the total of the product of multiplying each set frequency by its 


@ The following table shows the frequency distribution of weights of 20 
children in k.g 


— — 
— e 


Find the median weight in k.g. using the ascending and descending cumulative 
frequency curve of this distribution. 


3 below is the frequency distribution of the weekly bonus of 100 workers in 
a factory. 





a. 
NO. Of workers 





^ Calculate the value of K. 


B Find the mean of this distribution. 
e The mode value of the weekly bonus using the histogram.. 





UNIT FOUR 








Medians Of Triangle 


Ihink and Discuss 


The medians of a triangle is the line segment drawn trom the 
Tow will leara how 


triangle vertex to the middle of the opposite side of this vertex. 
> Medians of the 


A 
triangle ABC is a triangle where the point D 
bisects BC 
A30 -60" — 90° — 
So AD is a triangle Median 
Inangle 
B D C 


hey term; | How many medians does the trianglle have? 
Median of the ) Draw the medians in each triangle 
triangle 


A 30*— 60° — 90° 





triangle 


Point of Concurrence 





ABC is a triangle where point D bisects 
BC. point E bisects AC. point F bisects 
AB. then AD : BE and CF all intersect in 


one point (MAI 





[D Practice 


A a 
In the Figure opposite: ABC is a triangle + 
— Y | 
where point x bisects BC, point y 4 
— — — tT N | 
bisects AB, and AX ^. CY » IN! ~À 
B '—x———»—^ c 


Mathematics- Second Preparatory 





 JMEMET- 
i : 


@ Draw BN to intersect AC at point Z, then find the lengths of AZ and CZ 
is AZ = CZ? Reason your answer. 











ice of the medians of the traingle 
the ratio of 1:2 from its base 


LALLA) beled Le : 





B 
D 
8 y 
t C 
ME = 3cm, MC = 8cm LZ = 15cm, YM = 18cm, XY = 20cm 
MAs. ....,MDs..... Nase Es. enc 
ME s ,......... AE, MC s CD Perimeter of A NIY- * 
AD is a median in A ABC, M e AD 
if AM = 2 MD, 
then 


then M is the point where the medians of the triangle intersect. 
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a parallelogram where its two 
diagonals intersect at point M, point 
E e DM and DE = 2 EM. 
— — 
CE is drawn and intersected AD 
at point F. 
Prove that: AF = FD 
Proof: In the parallelogram ABCD 

- AC n BD = ) = (MI 
— AC 

the triangle DAC 
«M bisects AC 
DM is a median of the triangle. 
v Ee DM, DE = 2 EM. 
^ E is the intersecting point of the triangle's medians, 
Ee CF 
« CF isa median of the triangle and point F bisects A D 


jlec nary , the length of the median from the vertex 
qual half the length of the hypotenuse. 

Given data: ABC is a triangle where m (Z B) = 90°, 

"BD is a median in a ABC. 


Required : Prove that: BD = 3- 


Construction : Draw BD, let point E e BD. where 
BD = DE. 
Proof : 

~ in the Figure ABCE, AC , BE bisect each other, 


"CP == 












id 
+ the Figure ABCE is a parallelogram. 





» mz B)» 90° 

^, ABCE is a rectangle, 

4 BE = AC. 

. BD — BE . BD = + AC Q.E.D. 


pedian drawn from a vertex of a triangle equals half the 
site side to this vertex, then the angle at this vertex :5 righi 





Given: ABC is a triangle where BD is a median, 
BD = DA = DC 
Required: Prove that: m (Z ABC) = 90°. 


Construction : Draw BD and let point E € BD 
where BD = DE, 





Proof: BD = - BE = 7- AC. 
; BE = AC. 


In the Figure ABCE, AC and BE are equal in length and bisect each other, 
~ the Figure ABCE is a rectangle. 
« m Cz ABC) = 90°) Q.E.D. 


measure 30° in the right - angled triangle equals haif the lenath ol 


the nypotenuse 









Remember: 


If the point D bisects AB and the point E bisects AC , Then: 


o DE = + BC 
@ vev sec 
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BD = om, AB s ........cm AC = cm, BD = cm 
Perimeter 4 ABD = cm MD*  =BDMDe 


+ aa 





DF = cm, DE = cm, AC = cm, AD = cm 
FE = cm BC = cm, CD = cm 
Perimeter A DEF = com 


& In the figure opposite: 
ABC is a triangle, X bisect AB, 


ve 
Y bisect B C, XY = 5 cm, 
XC n AY = {M} 
where: CM = 8cm, YM = 3 cm ^ 
Find: 
Ss B Y c 


(1) The perimeter of 4 MXY 
(2) The perimeter of à MAC 





O = 








4&^ ABC isa triangle where point D bisects BC , and point Me AD . AM = 2 MD. 
Draw CM tointersect AB at point E. 
If EC = 12 cm, 
then find the length of EM 





dT In figure opposite: 
ABC is a right-angled triangle at B, 
m ( Z ACB) = 30°. 
AB = 5 cm, point E is the mid point of. AC. 
If DE = 5 cm, then prove that m ( < ADC) = 90”. 
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The Isosceles , Triangle = 


~ RS SV — 


Mur o M 


Ihink and Discuss 





Vas wilt leon bom You have learnt that triangles are classified according to the 
t, To define the lengths of their sides into three types: 

properbes of the The scalene The isosceles The equilateral 

—————— —— — — 
© To define the 

classifications of the 

isosceles triangle.. 

hey terms 

% The isosceles AB* BC 

triangle. 
% The eoultateral AB*AC 

triangle. BCF AC AB=AC AB=AC=BC 
% The scalene triangle. 


— In the figure opposite : 
Remart the two sides AB, AC are congruent (of equal 
^ 


lengths), so the triangle ABC is 
called isosceles triangle while 
the point Ais called the vertex. "9 
BC is the base, and the two "4 
angles B and C are the base 
angles of the triangle. 






The properties of isosceles 
triangle 
In any isosceles triangle 


2 What is the type of the base angles? (acute - right - 
obtuse) 
^ What is the type of the vertex angle? 








git 
——— À— — 


us o 





q a i | 
(pr) 
Gm Proctice 


In each of the following figures, state the isosceles triangles and define their bases, 
then notice the type of the two base angles and the vertex angle. 


* } * ^ e 2 
bx ZX 
B 4m C H D E C E scm F 


+ | | / * i 
* * 


A D 





— 








ACHSE Pila. 


@ Both of the base angles in the isosceles triangle are acute. 


(2) The vertex angle in the isosceles triangle can be either acute, right or obtuse. 
So, the isosceles triangle can be either obtuse, right or acute angled triangle as 


shown in the following chart: 


E LU —— 
—— D | CO ot 7 
A 
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The Isosceles Triangle 
Theorems 





ihink and Discuss 


Yos afi teen how Is there a relation among the measures of the two base 
angles in the isosceles triangle? 


to know that, let's conduct the next activity: 


$ To define the 
relation between the 
base angles in the 
isosceles triangle. 

% To define the relation 
among the measures 
of the angles in the 





€ & Find using a protractor, the measure of the two 
base angles < ABC and < ACB 


© Write down the data you got in a table as follows, then 
compare the measures in each case. 


senge | muasa fo miaon 
the triangle 

1 

2 

3 


© Keep your activity in the portfolio. 





38i tH tib Hg Siilil opaj Hp set pi AIZIIEIRILI| se 


Iriangle theorem) the base angles of 
5 triangle are congruent 






Given: ABC is triangle in which AB = AC 
RTP: ;Bs.C 


" (94 .— Mathematics-Second Preparatory 





He- 





| JMEMSE- 


Construction : draw AD L Bc 
Proof : The two triangles ADB and ADC are right angled in which. 





1 TAB = ac (a given) 
AD (a common side) 
» AADB = A ADC (a hypotenuse and a mida) . 
from the congruency , we deduce that 
4;B-*.C Q.E.D. 


e 


@ In each of the following figures, find the value of the symbol that is used 
to measure the angle: 
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@ In the figure opposite, ABC is an isosceles triangle in 
which AB « AC 


mízA)240", De cB ,EeBc. 








First: = QA Find m; ABO) 





Second: &i Prove that < ABD = < ACE " 


L3 Think: Arethe supplementary angles to congruent angles congruent? 


it the triangie is equilateral, then it is equianauliar where 


ey Example (1) 


In the figure opposite: ABC is an equilateral triangle. A 
DeBC such that BC - CD 


QA prove that 45 = ap 
Given: AB=BC=CA=CD,De sc 
R.T.P: Provethat BA = AD 
Proof: ~ 4 ABCis an equilateral triangle. 
«mz ACB) = m (2 BAC) = m (2 B) = 60° (corollary) 


eacn angie measure 5uü 








~Deac 
^ Z BCA is an exterior angle of the ^ ACD 


m («< BCA) = mí; CAD) + mie CDA) = 60° (1) 
In AACD 
“CA = CD « me CAD) = m(¢ CDA) (2) 


from (1), (2) we deduce that: m (< CAD) = m (Z CDA) = 30" 








v m (Zé BAD) =m (Z BAC } + m (Z CAD) 
n~m U2 BAD) = 60° + 30° = 90° 
SA BA Lt AD QED 





The measure of an exterior angle of a triangle is equal to the sum of 
the measures of the two non - adjacent interior angles. 


€ A 
65) emo 


@ Inthe figure opposite: AB = AD, BC = CD 
QA Prove that < ABC = Z ADC 





Given: AB = AD, BC = CD D 8 
R.T.P: provethat Z ABC = Z ADC \ 
Proof : In 4 ABD S 

-AB = AD 

«m (Z ABD) = m(Z ADB) (1) 

in A CBD 
- CB et CD 
«m iz CBD) = m (Z CDB) (2) 


By adding (1) and (2) we deduce that 
m LZ ABD) + m (< CBD) = m (< ADB) + m CZ CDB) 
«m (Z ABC) = m (Z ADC) 
£ ABC = Z ADC Q.E.D. 
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In each of the following figures, find the value of the symbol that is used to measure the angle: 


+ 2 2 
A O 
A 
A €» lx 


" av !/ sc qwe ac // sc *"& ^r Bisects Z CAD 





Oo 
Activity 


Draw the triangle ABC in which BC = 7 cm, m CZ B) = m CZ C) = 50°, then measure the 
lengths of both AB and AC . Repeat the activity using other measures for the length of 
BC and the measures of angles B and C, then fill in the table: 





@ isan = ac? 





@ Are AB and AC equal in length? 
@ How can you explain such corollaries geometricaly? 


" [98 | Mathematics- Second Preparatory 








pn LLL LLL LLL LLL La mem 


A ABC, Z B= ZC 
E O ^ 
R.T.P: Prove that: AB = AC 


Construction : bisect Z BAC with the bisector AD Io intersect 
BC atD 

Proof: - ZZ B= ZC 

mi B) = miz C) 

— 

z ap bisects Z BAC C D H 

m (< BAD) = mz CAD) 

': the sum of the measures of interior angles of a triangle is = 180 * 


~m (Z ADB) =m (Z ADC) 
~ In the two triangles ADB, ADC 


AD is a common side 





müz BAD) = miZ CAD) 

miZ ADB) = miíz ADC) 

> AADB = A ADC 

Form the congruency, we deduce that AB = AC 
Therefore, A ABC is an isosceles triangle 


t then the triangie is equilatera 





In the figure opposite ABC is an isosceles triangle in which: ^ 
AB — AC, m {Z BAC) = 60° 


Q Complete m iz ABC) = m(Z ACB) = 
Le: Z..#Z WO O 
- A ABC is : triangle 
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EH 10 an isosceles triangle, If any angle has a measure of 60°, then the 
triangle is an equilateral triangle. 


m vi eue 


In each of the following figures, define the triangle s sides that are equal in length 











@ In the figure opposite: ABC is a triangle in which AB = AC, XY // BC 


(QÀ prove that A AXY is an isosceles triangle 
Given: AB=CA, XY j| ac . 
Required: prove that AX = AY 
Proof: In ^ ABC . AB- AC 
+. m (< ABC) = m (Z ACB) (1) 
«CXV || BC , AB atransversal 
^ m(ZAXY) = m(ZABC)correspondingly (2) 
Thesame XY // BC , AC a transversal 
~. m(Z AYX) = m(Z ACB) correspondingly (3) 
from (1), (2), (3) we deduce that : 
m (2 AXY) =m (2 AYX) 
In A AXY 
~m (2 AXY) = m (2 AYX) 
^ AX = AY 
i.e. the triangle AXY is an isosceles triangle Q.E.D 








& Think : Can we deduce that XB = YC ? Explain your answer, 
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@ In the figure opposite : A 


ABC is a right angled triangle at B, m (< C) = 30*, 
De Ac where DB * DC 










D 


y prove that A ABD is an equilateral triangle. 


Given: m (< A B C) = 90° , m (< C)= 30°, DB» DC 
R.T.P: prove that A B = B D = AD 
proof: Ina DBC -DB*DC 
~m (ZD0BC)=m(zZC) =30° 
ins ABC ~m(4 AB C)=90°, m(ZDBC)*30* 
^ m (< BAD) =90 - 30 = 60° (1) 
' 4 ADB is an exterior angle of à BDC 
^m (ZADB)*mí(zDBC)*m(. DCB) 
m (< ADB) = 30° + 30* = 60° (2) 
In AABO ~ the sum of the measures of the interior angles of a triangle = 180° 
^ m (< ABD) = 180" - (60° + 60°) = 60° (3) 
from (1), (2), (3) -mizABD)2*m(z ADB) = m (Z A) 
Le. ZABD= ZADB=ZA 
^. the triangle ABD is equilateral ie. AB =B D -AD 








6 Cm 
AC = XZ = c«m DE = cem,mízE)-. * 
EF =. cm,m(<MDF)=. ° 


«@ In the figure opposite : 
AB=AC, m(Z BAC) = 48° 
CD bisects Z B CA and intersects AB at D 
QÀ Find miz Bermiz BCD) 


> In the figure opposite : 
A B C is a triangle in which AC = BC. 


coo - —— 
AD // BC ,m(ZDAC)=30° 





B 
x Find The measures of the angles in ^ ABC 


*&- In the figure opposite : 
Le wY ,XZYZ 
— — — 
m(ZzblZX)=130°, im // xy, 





85 Find m (< MLY) 
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5 In the figure opposite : 
AB-AC,m(zB)-(2x*13) 
m (< C) = (3x - 17)* 





Q& Find the measures of the angles of A A B C 


© In the figure opposite: 
A B C is an isosceles triangle in which A B = A C, 
De ec ,Ee ec suchthat BD- EC 





9 Prove that First: A ADE is an isosceles triangle. 
Second: ~<ADEs Z<AED 


ve In the figure opposite : ABC is an equilateral traingle. 
E£cAc,De cB, 


m (2 DEC) = 30° 





& Prove that A DCE is an isosceles triangle. 


8 In the figure opposite : 
BD bisects Z AB C and intersects ac at D, 
DE // BC whereE e AB, 





& Prove that A EBD is an isosceles triangle. 
4)» ABCisatriangle in which De AB, 

Ee BC suchthat BD* BE, Soif DE // ac 
& Prove that AB - BC 


40 ABC is a triangle in which AB - AC , 
— — — — 
BO bisects Z ABC, co bisects ZACB, 8D N co ={D} 


9 Prove that A DB C is an isosceles triangle. 





EE 


4 ABCD is a square in which its digonals AC , BD intersect at M 





x Complete and discuss. 

A In^AABC,m(ZABC)* o 
"AB-BC 
-.m(zBAC)-*m(ZBCA)* | ^ 





.umiZBAD)-90 am(LDAC=. ° 
< mié BCD =90° .micACD) ^^ 


‘© Does the diagonal AC bisect 2 A? 

4g Does the diagonal BD bisect both < B and < D? 

4g 5A MAD an isosceles triangle? why? 

4p. State those isosceles triangles whose vertices are point M. 
(Q^ !sMthe midpoint of Ac and 80? 

wp Is Ac = 80? 


* From the previous clauses, deduce the properties of the square and keep 
them in 
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Corollaries of isosceles 
triangle theorems 





Ihink and Discuss 


You will lear how 

r The median of an isosceles triangle from the 

— — vertex angle bisects it and is perpendicular to 
the theorems of the base. 


isosceles triangles. 





hey terms In the figure opposite: 
The isosceles 
triangle 


F 


In AABC ,AB * AC, AD is a median 
then: AD bisects “BAC. AD | BC 


C D B 


AADBsAADC. Why? 


=, Corollary (2) 





The bisector of the vertex angle of an isosceles 


triangle bisects the hase and is perpendicular to it. 


A 


In the figure opposite: 
In MABC,AB-AC, 


——-- 
AD bisects Z BAC 


then D is a midpoint of BC and ^D i BC 


AADB=AADC. why? 
9 Mathematics-Second Preparatory 














In the figure oppasite : 
InAABC,AB-AC, AD i BC 
then D bisects Bc ,m(ZBAD)*m(zZCADJ)J 


ECT 4 A028 AADC. why? 
V Think 


In the figure opposite : 
ABCD is a quadrilateral in which all sides are equal in 


length, this figure is called rhombus, its diagonals are 
AC and 60. they intersect at point M 


ETXTTHH 4480 = ACBD. why? 


^m(zABD)*m(ZCBD) 
inAABC,AB-BC, BM bisects ABC 








. BM L , Mis the midpoint of Ac 
inABAD, AB*AD, AM i BD 
— — 
. AM bisects Z , Mis the midpoint of BD 


Are the two diagonals of the rhombus perpendicular? 

Do the two diagonals of the rhombus bisect each other? 

Does the diagonal of the rhombus bisect the vertex angles which it connects? 
Write down your answer. 


ILE €3 0 











First: axes of symmetry in the isosceles triangle: 
The axis of symmetry of the isosceles triangle is the 
straight line drawn from the vertex angle perpendicular 
to its base. 

in the figure opposite: — | .— 

A ABC in which AB 2 A C, AD 1 8C 

then ao is the axis of symmetry in the isosceles triangle 
ABC. 

Discuss: 

Does the isosceles triangle has more than one axis of 
symmetry? 








- How many axes of symmetry are there in the equilateral triangle? 


- Are there any axes of symmetry in the scalene triangle? 
Second: Axis of symmetry of a line segment : 


The straight line perpendicular to a line segment at its middle is called the axis of 
symmetry for that line segment in brief it is known as the axis of a line segment. 


In the figure opposite: _ 
If D the midpoint of as and 
The straight line LL AB 
Where D € L, then the straight line L 
Is the axis of AB 











Q CeLthenAC- BC 
© if EA = E B then E e L. why? 











+$ In the figure opposite 
AB=AC=10cm, EB=EC 


— —— 
AE n BC ={D} 
i 8C=6cm, find thelength of co and ADO 





Given :AB=AC,EB=EC 
R.LP : Find CD and A D 
Proof : ~AB=AC ^ Ais on the axis of BC 
vEB=EC ^ E is on the axis of BC 
5 Ag isthe axisof BC. 
D is the midpoint of 8C , AD L BC 
;D isthe midpointof ac ,BC«6cm  «CD=3em 
s AD l BC 
^ In AADC that is right angled triangle at D 
(AD)? = (ACE - (CD)? 
(AD? = 100-9 
n AD=v% cm 


2 in the figure opposite 
A B C is a triangle in which A B =A C, 
“aD L BC ,m(ZBA D) « 25°, 
B C = 4 cm. Find: 


W miZDAC) ® the length of oc 


Given: AB «AC, 
ap i BC ,mmí(ZBAD) 2 25*, BC - 4cm 
R.T.P: m (Z D A C), and the length of DC. 
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;ABSAC, AD L BC 
^ AD bisects both of the base Bc and Z BAC 
^ m (2 DAC) = m (Z DAB) = 25", 
DC-;8C-22-2cm 


doc 


Wf in the figure opposite 
xXyzxL,ZyzZL,.LM*YM 





9$ Prove that X, M and Z are on the same straight line 





@ inthe figure opposite: 
BD = CE 
m (Z ABC) = m (2 ACB) 
m (< D) = m (2 E) = 90° 
Prove that : m (< DAB) = m (2 CAE) 


@ In the figure opposite: 
AB=AC, DE W AaB 
DFW Ac 
Prove that: DE = DF 
Second: m (Z BAC) = m (< ED F) 


O COII 











F 


HES 


4 x Complete to get a correct statement : 
"The vertex angle bisector in the isosceles triangle bisects the base and is 
WB. The number of symmetrical axes in the equilateral triangle is _ 
€ Any point at the axis of a line segment symmetry is at two equal distances 





from 
® lf the measurement of an angle in the isosceles triangle is 100°, then the 
measurement of an angle of the other two - .. .. *. 


«2 Choose the correct answer: 
® The number of axes of symmetry in the isosceles triangle = — — 


(0.1.2.3) 
® The triangle whose sides lengths are 2cm, (X + 3) and 5cm becomes an isosceles 
triangle when X=... cm. 
(.,.2 APE AS 


The intersecting point of the medians of a triangle divides each other from the 
direction of the base in a ratio 


(112,2:1;,T2Xx,' 2:42) 
C 


3 in the figure opposite: 
AB =8C,BE bisects Z CBD 
———- 
,De AB 
Prove that: BE // AC 





4 in the figure opposite: 
ACN ‘BD - (M) 
AD ;; BC , MB - MC 
Prove that : 
(1) 4 AMD is an isosceles triangle 
(2) The axis of symmetry of 4 AMD is the same of 4 BMC. 





C B 
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AB = AC, BC = 10cm, 
m (Z BAD) = 30°, ad 1 BC 

First: Find the length of 8D , AD . 

Second: How many axes of symmetry are there at ^ ABC? 
Third: What is the area of A ABC? 


@ In the figure opposite 
AB=AC,DeasB ,Ee AC 
— 

BF bisects Z DBC, 
——- 
CF bisects Z BCE 


Q Prove that 
First: A BFC is an isosceles triangle 
Second: AF is the axis of symmetry of Bc 





a in the figure opposite — 
AB-CB,AD-CD,E« BD 








® In the figure opposite 
AB = AC = AD = CD 
m (Z BAC) = 40 
Find: m (< BCD) 


6 in the figure opposite 
ABC is a triangle which m (< B) = m (Z C) 
Find: The perimeter of in the triangle 





q  !n the figure opposite — 
ABCD is a quadrilateral in which AD // BC, B D bisects 
Z ABC, AE bisects Z BAD A D 


Prove that 

A AB = AD 
B AE LBD 
€ BE = ED 
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» | 
= 


Activity 
@ Using a ruler and a compass, draw the acute-angle ABC. At the 
opposite side from B A ,DrawAE \\ BC 









4Q» In the opposite figure ABCD is a rectangle in 
which AC isa diagonal, AE bisects Z BA C, 
DELAC 

where AE nDE - (E) 


AC n DE =({M} 


QÀ Prove that DA=DE 











4 çA Complete the following to get a correct statement : 
«& The base angles in an isosceles triangle are 


B The median that is drawn from the vertex of an isosceles triangle is 





‘© In the triangle ABC, AB = AC, m (ZA) = 70" , som (<C) = 





4D. The number of the axes of symmetry in an equilateral triangle = 


e The measure of the exterior angle in an equilateral triangle = . 
€ The straight line perpendicular to the midpoint of a line segment is called 


A 


in the figure opposite: — | 
ABC is a triangle in which BD bisects < ABC and intersects 


— — — 
AC atD, DE \\ CB 
— — 

DE n AB = (E) 
Prove that BE = ED 





3 In the figure opposite ABC is a triangle in which 
AB=AC, AE biscts Z BAC, 
"AE n BC =(E) 
De AE. 
Prove that 
4 BE = 4 BC B® 8D «CD 
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Ihink and Discuss 





You will learn how The concept of inequality: 
% Todefine the concept (J Do ail the students in your class have the same height? 


of inequality. 
% To define axioms of O Are there any differences among the measures of acute, right 


and obtuse angles? 





What does this difference mean? 





An inequality means that there is a difference in the heights 
of the students and in the measures of the angles. This differ- 


ence is represented by the relation of inequality which is used 
to compare two different numbers. 


AD Examples 


€ If: Z ABC is an acute angle then: m (Z ABC) < 90° 








O in the figure opposite , ABC is a triangle in which: 
AB = 4cm, BC = 3.5cm, 
AC 24cm 
then: AB» BC,BC»AC 
i.e AB > BC > AC 





e ap > 








In the figure opposite , find: m (Z ACB), m (. ACD) 
and m (< ADE) then complete by using > or < : 


m (Z ADE) m (Z CAD) 
m (2 ADC) m (Z ACB) 
m (< ACD) m (Z ABC) 
m (2 ACD) m (< ADE) 





All the previous relations are called inequalities. 





For any given three numbers x, y and z: 


- y 
BEHHEHHNH = | 
eo If: : : ^ y * z 

BN. TT.) | ë NEEME 
then: x *z»y*z 
Hi - z y-2z 
| EIC] 
o If: xy — * vir EJ 
then; x-z»y-z 3x 


zy 1 
Gai EN —* 


2x 2y 
Oe enn NEEE SEED € 
then: xz>yz 








Q If: x>y,y>z x y z 
then: x»z. BEER INDA 

o If: x>y, A>B " » A y «es. 
then: x+A>y+B EEHEEHE EHEHE 








@ In the figure opposite: which of the following angles has the greatest 


measure? 
A z 1 


e <4 


e 22. 
e <7 . 


2 In the figure opposite , find: 
A All angles of measures less than mí(z 1) 
8 All angles of measures greater than m (2 6) 
© All angles of measures less than m (< 4) 


> Order the measures of the angles in the triangle ABC in an ascending order 


Z3 
zB 
Z3 
¿8 


' £4 
' 29 
' zT 
£10 





and the measures of the angles in the triangle X Y Z in a descending order. 


x 
C 
A Z Y 


m(4 )«*mí(^4 


-—— . oo 
^4 In the figure opposite: Ce as ,D« AB 


If:F AB» CD 
then: A C 


jem(4 


BD 


) 


m(Z )»mí(£. )»m(í(«€ ) 


D A 


— 
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In the figure opposite : 
m(ZACB)>m(ZABC),DB=DC 
Prove that: m(ZACD)»m(ZABDJ)J 
Given: m(ZACB)»m(ZABC), DB*DC 
Required to prove: m (ZAC D)» m (ZAB D) 
R.IP:-.DB*DC 
^m(zOCB) = m (ZDB C) (1) 
~m(ZACB) > m(ZABC) (2) 
^, By subtracting (1) from (2) , we get: 
m(zACB)-m(ZDCB)»m(ZABC)-m(ZDB C) 
^mí(ZACD)»m(ZABD) Q.E.D 





@ In the figure opposite : 
AB C is a triangle in whichAC>AB,xe AB 
ye ac where m(ZAXY) =m (ZAYX) 
Prove that: Y C > X B 


«@ In the figure opposite : A8 //CD , 
Aon ce ={M), Ee co ,Ee co 
Prove that: @ m(ZACD)»m(ZABC) 
® m(ZADE)>m(ZABC) 


@® M is a point in a triangle ABC , 
Prove that: m (Z AM B)» m (ZAC B) 





You will leara how 


Bs, 


To compare the 
measures of angles 
m a tangle. 


hey terms 

Angie. 
Measure of an angle. 
The greatest angie in 
a triangle 

The smallest angle in 
a triangle. 

The largest side of a 
triangle. 

The smallest side of 
a triangle.. 












Comparing the meas 
of the angles of a triangle 


Think and Discuss 


ð Activity 


& in the figure opposite: ABC is an 
isosceles triangle in which AB = AC 
> Fold the triangle to make the vertex B 
congruent to vertex C. What do you 
observe regarding to the measures of the 
angles B, C which are opposite to the two 
equal sides AC, AB? 
» Fold the triangle to make the vertices A, C congruent. 
what do you observe regarding to the measures of the two 
angles opposite to the two unequal sides 8C , AB ? 





A 


* Does the difference in the lengths of the two sides in a 


triangle lead to a difference in the measures of their two 
opposite angles? 


© Draw the scalene triangle. ABC Flip the triangle to make 
the vertex A coincide the vertex B. What do you observe 
regarding to the A 
measures of the two 
angles A, and B that 
are opposite to the two 
unequal sides, BC, 
AC. 





* Repeat the previous 
steps to make the vertex B coincide vertex C. what do you 
observe? 


e «> 























Are there any equal angles in measures in that triangle? 
| Notice that : | In a triangle, if the sides are unequal in length, the measures of the 






Ò ^c 


opposite angles are unequal. 


Draw the scalene triangle ABC, then measure the lengths of its 3 sides and the 


measures of the opposite angles, then complete the following table:: 








ABC in which AB » AC 
m (ACB ) » m (ABC) 
take De AB whereAD * AC 

in ^ ACD, AD- AC 

«m(ACD )em(ADC) — (1) 
ADC is an eiaror angie of a BDC 
m(ADC)»m(8B ) (2) 
from (1), (2) . 

mc )»m(R) 

m(ACB)» m(ACD) 

mí( ACB )»m( ABC ) Q.E.D 








C 
m(zA) mí(zB) m (2 z) m (<2 y) mí(zBAC) m(<2 BCA) 


m(zA) m(2C) m (2 x) m (Zz y) m(zDAC)  m{z DCA) 
m (2 B) m ( C) m (2 z) m (2 x) m(zBAD) m(z BCD) 
The measure of the greatest angle in the triangle > 60" 


The measure of the smallest angie in the triangle is « 60" why? 


GÈ) conve 


In the figure opposite : 

ABC is a triangle in which AB » BC » CA 
Prove that: m (< C) > m (z A) > m {< B) 
Given: AB > BC > CA 

RTP:  mí(zC)»m(zA)»m(zB) 
Proof:  In^AABC 





^ AB»BC ^.mí(zC)»m(zA) (1) 
^ BC»CA ^mí(zA)»*m(zB) (2) 
from (1).(2) and using the axioms of inequality : 
m(zC)»m(zA)»m(-zB) 
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el ibe In a triangle, the longest side in length is opposite to the greatest 
———————— 


é- pe 
In the figure opposite : 
ABC is a triangle where BM bisects Z AB C, and cM - 
bisects Z ACB If: M C > MB 
Prove that: m ( ABC) > m (< ACB) 
Given : 8M bisects Z AB C, CM bisects Z ACB , MC > MB. 
R.T.P: Prove that (7 ABC) » m (7 ACB) 
Proof: in ^ MBC 
^ MC > MB ^ mí(zMBC)»m(zMCB) (1) 
In ^ ABC 
© 8M bisects <ABC  -. m(Z MBC) - m (Z ABC) (2) 
© CM bisects ZACB ~». m (< MCB) = 1 m (ZACB) (3) 
« from (1), (2), (3) : 5 m (< ABC) > j m (< ACB) Using the axioms of inequality 
~ m(ZzABC)»m(zACB) QED 








A 








4 A ABC in which AB = 2.7cm, BC = B.5cm, AC = 6cm. Order the measures of the 
angles of the triangle ascendingly. 


2 In the figure opposite X Y> XL, YZ»ZL 
Prove that: m (< XLZ) > m (2 XYZ) 








P E re | ] 


@ In the figure opposite : 
“Bm is a median in the triangle ABC , BM < AM 
Prove that :z ABC is an obtuse angle. 











d$ in the figure opposite : 
ABCisatriangle,AB>AC XY // Bc 
Prove that: m (Z AYX) » (Z AXY) 





4 In the figure opposite: 
ABC is a triangle-B M bisects 
ZABC, 
TM bisects 2 ACB.if AB > AC 
Prove that : m (< MCB) > m (2 MBC) 


6 In the figure opposite : 
ABCD is a quadrilateral in which AD = DC, 
BC » AB 
Prove that : 
mí(zA)»mízC) 





d) ABCD is a quadrilateral in which AB is the longest side in length. co is 
the shortest one. Prove that m ( BCD) > m (< BAD) 
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omparing the lengths of 
sides of a triangle 





Think and Discuss 


LJ! Activity 1 The figure opposite: ABC is a triangle of unequal 
measures of angles. 


% Fold the triangle to make the 
vertex A coincide vertex B 
what do you observe regarding 
to the lengths of the two sides 
BC and AC, which are 
opposite to the two unequal 
angles A and B? 

* Repeat the same previous steps to make vertex B congruent to 
vertex C. What do you observe? 

*. When vertex C is coincide to vertex A, what do you observe? 

*. Are there any equal sides in lengths in that triangle? 


^ 








If the measures of the angles in a triangle are 
unequal, then the lengths of its sides which 
are opposite to the angles are unequal. 

Q9 Activity 2 Draw the triangle ABC where its angles are 


unequal in measure then measure the lengths of opposite 
sides to the angles and complete the following table: 


the lengths of the opposite sides 





Remark 








the measures of the angles 











What do you observe? 

% Is the greatest angle in measure opposite to the longest 
side in length? Is the smallest angle in measure opposite 
to the shortest side in length? 

% Is it possible to order the lengths of the sides in the triangle 
in an ascending or descending order in terms of the 
measures of the opposite angles? 


wO CZD 





You will learn how 


> To compare the 
measures of sides in 


a triangle. 











Given: InAABCm(ZC)»m(ZB) 
R. T. P: AB»AC 
Proof: .. AB, AC are line segments 
-. one of the following cases should be verified: 
(DAB«AC (29)AB-AC (DAB»AC 
If not AB» AC 
Either AB=AC or AB<AC 
fAB=AC, then m (2 C) =m (Z B) 
Again this contradicts the given where m (<2 C)>m (2 B) 
and if AB < AC, then m (2 C) < m (< B). According to the theorem above. 
Again this contradicts the given, where 
m (< C) >m (2B) 
~AB>AC Q.E.D 


san 09 
Qe ar 
in the following figures , complete using > , < or =: 
2 











Git «2 > 





in the riant -angied trinagie, the hypotenuse is the longest side 





In the figure opposite ^ ABC is a right - angled triangle at B. A 
' ZA acute 5. m(éB)>m(2ZA) 
AC > BC 
. Z C acute ^mi(zB)»mí(z C) 
AC > AB 





^ AC isthe longest side Q.E.D. 


O ihe obtuse angled triangle, the side opposite to the obtuse angle is the 
longest side in the triangle . 





A 
GH Let's think 


AC > AB. Why? 
AD > AB. Why? 


AE > AB. Why? 
Is the length of the right leg in the right angled-triangle is shorter than the length of 
the hypotenuse? Why? 








ime length of the perpendicular line seqment drawn from a point 


outside a straight tine to this tine ts shorter than any line segment 


drawn from this point to the given striaght line 





The distance between any point and a given straight line is the length of 
the perpendicular line segment drawn from the point to the given line. 


G6 


in the figure opposite: ABC is a triangle, E € BA 
^D ^ 8c. m(Z CAD) s 35 

m (Z DAE) = 75* 
Prove that: AC» AB 





C 
Given that: ap // BC, m(Z EAD) * 75, m(Z DAC) = 35 
R.T.P: AC»AB 
——- ——— 4—9 
Proof: > Ap // BC, AB isa transversal 


^"mí(zB)-m(zEAD)s 75 Corresponding angles (1) 
- AD || 8C, AC is à transversal 
^m(ZACB)-*m(zDAC)-35 alternate angles (2) 

From (1) and (2): 
inAABC 
m(ZABC)=75°,m(< AC B) = 35° 
Le. m(Z ABC) >m(ZzACB) 
nLAC AB Q.E.D 
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* SAB C in which m (< A) = 40, m (< B) = 75°, Order the lengths of sides of 
the triangle descendingly. 











@ In the figure opposite : 
"D H gc , m(Z BAC) -80' 
m (4 DAC) =30°. Prove that: BC»AB 





*& In the figure opposite : 
in AAB C isa triangle, De gc where BD=AD 
prove that: BC» AC 





4 —Ü 
ABCisatriangle, c D bisects ZC and intersects 
‘AB at point D. 
m(2BDC)=100,0B=DC 
Prove that: AC » DB. 





*& In the figure opposite : 
ABCisatriange, De c8,Ec AC. 
m (2 AB D) = 110°, m (Z BC E) = 120° 
Prove that: AB» BC. 












*& In the figure opposite: 
AB n CD *(M) ac L CD, BD Ll CO 
prove that: AB» CD 


S> In the figure opposite : 
A B C is an obtuse-angled triangle at B 
DEM ec 
Prove that: AE >AD 





4)» ABCisa triangle, CD bisects Z C, CD n A8 = {D}, prove that BC » BD 


9» AAB C in which m (< A) = (5x + 27, m (< B) = (6x - 10), m (Z C) = (x + 20y, 
order the lengths of the sides of the triangle ascendingly. 


40 In the figure opposite : 
ABCisatriangle,De sc ,AB=AD=BD 
Prove that : BC > AC 





@ ABC isa right-angled triangle atB,De Ac ,Ee Bc ,whereAD- BE 
Prove that m (Z CED)»m(ZCD E) 
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Think and Discuss 





©) Activity 
By using your ruler and compass, try to draw the triangle ABC 
where : 
QAnB-acn. BCs5cm , AC-6cm 
OQaAnsn-6cn. BC=3cm , AC=2cm 
QAB-9cm, BC=4cm , AC=3em 

AB=8 cm, BC=3cm AC-5cm 





in whteh of tho jevvlous cases were you able te driw the 

triangle? What do you conclude? 

DE | Fo" any triangle, tne sum of the lengths of any two sides 
_ is greater than the length of the third side. : 








i.e.: In any triangle ABC : 
AB «BC » AC 
BC «CA » AB 


AB «AC » BC C 
for example: the numbers 5, 3 and 9 are not valid to be 
the lengths of a triangle because the sum of the smallest two 
numbers = 3 +5 = 8 , 8< 9. Therefore, the inequality of the 
triangle is not verified. 





GÒ Examples 


ABC is a triangle , IfA B = 10 cm, B — 
BC = 8.5 cm 
Find the interval which the length of side ac belongs to. 


$2 CZB 








AKS 





AC < AB + BC AC < 18.5 (1) 
However, AC + BC >A B triangle inequality 
AC >AB - BC AC>1.5 (2) 
From (1), (2) 18.5>AC>1.5 

AC €11.5 , 18.5] 


eo 


Find the interval which the third side belongs to in each of the follwing triangles. 
If the lengths of the other two sides were as follows: 


® 6cm 9cm SSem 12cm. 4 7 cm, 15cm 2.9 cm, 3.2 cm 


@® If the lengths of two sides in an isosceles triangle were 5cm, 12cm , Find the 
length of the third side (State the reason) 





2 Which of the following groups are valid in drawing a triangle? 
A 5 cm, 7 cm, 8 cm È 4 cm, 9 cm, 3 cm 
4 10cm, 6cm, 4em Æ 15cm, 17 cm, 30 cm. 











3 Prove that the length of any side in a triangle is less than half of the perimeter of 
the same triangle. 


@ In the figure opposite: 
ABC is a triangle in which M is a point inside it. Prove that: 
MA + MB + MC > ; perimeter of the triangle ABC 





5 prove that : the sum of the lengths of the two diagonals in a convex quadrilateral 
is less than its preimeter . 





First Term Om El Qura for Printing 133) >. 











u E 
P, 
f 
E 
es. ". 
= 


4 In the figure opposite : ABC is an equilateral triangle where E is a point inside it 
m ( ECB) > m ( EBC). x z A 
First: prove that : m( ABE ) >m ( ACE ). 
Second: m ( A) > m( ABE )» m( ACE). 








@ In the figure oppsoite : 
DB=DC. 
A A 
A AS) Le) A 
Prove that: m ( ABD ) > m( ACD) 





3 ABC is a triangle in which AB = 6cm, A C = 7cm, B C = Bcm. 
Order the measures of its angles ascendingly. 


*& In the figure opposite : 
AB > AC , DB = DC " 
Prove that m( BAD) *m( CAD). 


*& In the figure opposite : 
XZ»XY 


KL LL zy 
^ ^ 
prove that m(LXZ )>m(LXY ) 





wO CZB 








ETT. 


«€^ In the figure opposite : 
ABCD is a quadrilateral in which 
AB - AD = Sem, 
BC = 2 cm, DC = 4cm. 
Prove that: m ( ABC ) » m (ADC) 





qp In the figure opposite ; 
m ( DBC ) = 140° 
m (ECB )= 120° 
Prove that: CB >AB 


“® In the figure opposite : 
AB =AC 
m (ABC ) = 65° 
m ( ACD ) = 20° 
Prove that: AB > AD 


@ In the figure opposite : 
^ 
m( B )=90° 
Prove that: AC» DC 


4D In the figure opposite : 
AC>DC,m(CAD)=m(BAD) 
AE=AC 
Prove that: Æ DE =DC 
oc TS 
e BD»DC. 
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1,5 Cm 


® In the given figure complete using (< or >) 


M m(zDAC)........ m (ZAC D) 
È m(ZAEC).......... m (<E CA) 
© m (4A B E) .......... m (ZEA B) 
@® m CDA ....... m(ZDA C) : 
È m (2A E B) .......... m (ZEA C) | 
4 
@ In the traingle ABC , AB = 6cm, BC = 9cm 


then AC €] [ 


3 In the triangle ABC : m (2 A) = (9x)*, m (< B) = (6x - 17)* 
m(2C)=(7x-1) 
Order the lengths of the sides of the triangle ascendingly. 








+ Complete the fllowing to make each statement true: 
A In a triangle , the smallest angle in measure is opposite to ....... 
4B. In AABC: if m (Z A) = 70", m (< B)= 30", then the longest side in length is .....-- 


© If the lengths of two sides in an isosceles triangle were : 3 cm, 7cm then , 


4& AABC in which AB = 3cm, BC = Sem, then AC € ]......, -....-l 
4f» The longest side length in the right-angled triangle is. ....... 


«@ In the figure opposite : 
ABCD is a quadrilateral in which 
AB = 6cm , BC = 4cm, 
CD = 7cm , DA = 8cm 
Prove that: 
m (< BCD) > m (Z BAD) 


2 In the figure opposite : 
ABCisatriangle, BD bisects ZB, 80 n AC ={D}. 


DE // CB andintersects AB atE 
Prove that: AB» AD 





a In the figure opposite : 
— -— o 
A ABC in which AB > AC, De as , E € ac 
BF bisects Z DBC, cr bisects Z BCE 


"BF ncr ={F} 
Prove that : d m (2FBC) > m (2 BCF) 
& CF» BF 


ML € 0 











Fist question : complete thë following: 
(1) The S.S of the equation (X° *3«X 41)20 — ;:XeR 
(2) If the lowest boundary of a set is 10 and the upper boundary is X and its centre 


(3) )-232]U(-250] 2 re 

(4) A cube whose volume is 8 cm?,then the sum of the lengths of all its edges 

(5) The multiplicative inverse of the number VF + VF is -+ (in the simplest form). 
Second question : Choose the correct answer from those given. 

(1) If the radius of a sphere is 6 cm » then its volume is -~--~ 


a. 6 a cm? b. 36 a cm? c. 72 xem! d. 288 x cni? 
(2) If the point (a,1) satisfies the relation x+ye5, then as u. 

a ] b. -4 c.4 d.5 
ee) — 

b. 8 c. 16 d. 40 

— — 923 +25 +40 22 34 i 

a. 22 b. 23 c.24 d.25 
(8) If the arithmetic mean of the values 27 58 »16 524 »6 5k is 14 then k = -------- 

a. 3 b.6 c27 X d. 84 
(6) In the opposite figure ta lakes vee 

the value of the mode = —— 

a.4 b.5 

c.6 d.40 
question (3) 





— — * 3 Lag 
(bif X= — =o ¥e VS - y2 » prove that: X , y are two conjugate 
— 

(a) The area of a square is 1089 cm?. Find the length of its diagonal. 


(b) Find the S.S of the inequality Z+ Hal <X+1 E in R » then represent it on the 
number line. 











question (5) 
(a) The radius length of the base of a right circular cylinder » its base radius length is 4 
4 VT cm and its height is 9 cm find its volume in terms of x and if its volume equals the 
volume of a sphere find the radius length of the sphere. 
(b) Find the arithmetic mean of the following frequency distribution. 
___Theset | 5-| 15-| 25-| 35-| 45- | total 
Frequence | 7| 10| 2| 3| 8 | 5% 


Qvestion one : Complete the following : 

(1) The additive inverse of the number -y7 -ys"_ is 
(2)(V8+V2)(VB8- V2) =  ————— 

(3) The conjugate of the number 233 —3 V2. i, ooo 

(4) If the volume a sphere ison cm? then its diameter length is) cm. 
(8(3.41-12.5) = cece 


Question (2) : Choose the correct answer from those given : 
(1) If the volume of a cube is 27 cm? then the area of one of its faces is ———— 





a. 3em? b. 9 cm? c. 36 cm? d. 54 cm? 
(2) If the mode of the set of values 4 511 8 ,2X is then 5 -u ren 
a.2 b.4 c. 6 d. 8 
(3) If the arithmetic mean of the set of values 18 +23 529 ,2k-1, kis 18 then k = eu 
ai b.7 c. 29 d. 90 
(4) If the lowest limit of a set is 4 and the upper limit is 8 then its centre is =-=» 
a.2 b.4 ¢.6 d.8 
(5)A right circular cylinder, the radius of its base is r, its height equals the length of the 
dimeter, then its volumes |... 
a. nr“ b. 7ti* c. 2711? d.2r* 
(6) The sloution set in R of the equation X(X -1)e0l5$— — 
a.{o} b.{1} cia) d.{ o,-1,1 } 
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question (3) 

(a) Reduce to the simplest form. 7g¥ ze + pV yy 
(b) Prove that 1/128 + V16 - 2 54 = 0 

question (4) 


(a) Find the S.S of the inequality - 2 < 3 X + 7 s 10 in IE s then represent the in terval of 
solution on the number line. 


(b) If X » V2 + VT find the value of X* - 2 X^ + 1 

question (5) 

(a) The opposite figure represents the ascending 
cumulative curve of the marks 32 students in 
one test complete the median mark = 





(b) Find the arithmetic mean of the foilowing frequency distribution, —— 


Lo Thest | 5- | 15-| 25-| 35-| 45- | total - 












"Merge students " 


Questions (1) ^ Complete each of the following: 
1) The conjugate of the number V3 + V2 i$... 


2) 418 + 454 - 342 © ss —E 

3) The mode for the number 3 , 5, 3 , 4, 3 IS oon, 

4) The median of the values 2 , 3, 5,7 , 9 Boon 

5) The solution set of the equation x! + 9 = O in Ris... 
Questions (2) Choose correct answer; 


1) The arithmetic mean for the values 9,6,5,14,1i$. 
(27 (b) 3 (c) 5 (d) 9 

2) The simplest form of the expression (43 - V2 ) (43 + V2 Jis oo... 
(a) v3 (b) 1 (c) 2 (d)2 V3 


3) The additive inverse of the number - V5 is ............ 
(a) 5 (b) 5 (c) 42 (d) -5 











4) (3,5)-%, 5}=............ 


(a)}3.5[ (b) [3. 5[ (c) e (4)] 3.5] 
5) A cube of volume 64 cm’, then the edge length is .......... cm. 
(a) 4 (b) 8 (c) 16 (d) 64 


3) if the order of the median is the fourth, than the 


5) The solution set of the inequality 
3< x< 7 onthe number line is 
Questions (4) — Put( x) for the correct statement, (x) for the incorrect one; 


1) The arithmetic mean for the a set of values = the sum of these values + 
its number. ( ) 





2)fx* 413 -47 , y= J13 + V7 then x , y are two conjugate numbers. — ( ) 


3) The irrational number 4/7 lies between 2 and 3 ( ) 
4) 75 - 2427 - 743 C6) 
5) The simplest from of the number — is 4s ( ) 


Questions (5) First: Complete: 
If the lower limit of a set is 4, the upper limit is B, then its centre = — B dana 
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The following table to obtain the arithmetic mean of the following frequency distribution: 





2304 39 e ones 
LII au ul LL Lu LLL LLLLLLLLLZ LLLOSLLI LI Oe Lu LGH ou see eee eee x 12= #44 bebe 
rer rer rrr O88 OPP eee oe see tee Pee eee Fhe ee see rrr 411a t x 13 : see wer ee 


vr Fee FFF wt mmm —99 eee eee OFF Oe see rrr err x8 rrr ee? 79 
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The arithmetic mean = =F) on = 


tert rereere 











The longest side in the right angled triangle is ............... 


If the lengths of two sides in à triangle are 2 cm. and 7 cm. then ............. the length of 
the third side < sess 


If the measures of two angles in a triangle are different, then the greater in measure of 
them is opposite t0 sree 

If the median drawn from a vertex of a triangle equals half the opposite side to this 
vertex in length then ...... —— 


If the measure of an angle in the isosceles triangle equals 60° then the triangle is siss 
Choose the correct answer from those given : 

In the opposite figure : A 

A ABC is equilateral , then m C 2 ACD) = soos 

(a) 45* (b) 60* / N 

(c) 120* (d) 135* D c B 


In A ABC which is right angled at B , if AC = 20 cm. then the length of the median of 
the triangle drawn from B equals sse 


(a) t0 cm. (b) 8 cm. (c) Gem. (d) 5 cm. 
XYZ is atriungle in which m ( 2 Z) = 70° and m ( 2 Y) = 60 then YZ .............. XY 
{a)> (b) « (c) = (d) twice 
The lengths which can be lengths of sides of a triangle are 
(a) 0 +3 +5) (b) (3 43.5) (c) (3 +3 +6) (d) (3.5357) 
The triangle in which the measure of two angles of it are 42° and 69° is............... 
(a) an isoscles triangle. (b) an equilateral triangle. 
(c) à scalene triangle. (d) a right angled triangle. C 
In the opposite figure, m ( < A) = 2m ( g, C), AC= osc cm. 
(a) 3 (b) 6 (c) 9 (d) 12 
Complete ; 
[a] V A ABC in which AB > AC then m ( £ C) ........ ese Im CL B) A" S 
[b] In the opposite figure : - 
m( £ A) » 50° ,AB=AC 
and A DBC is an equilateral traingte 
Find m ( 4 ABD) 
[c] In the opposite figure : 


AD # BC «mí £ BAC) «= 10 
and m i 2 DAC) = *0* 
Prove that: BC > AC 


Cc B 
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e [a] Prove that the base angles of the isosceles triangle are congruent. 


[b] In the opposite figure : 


AB =AC BD bisects 2 B and CD. 
bisects £ C 
Prove that: A DBC ts isosceles 


a Ja] In the opposite figure : 
Arrange the anyles 
of A ABC descendingly 
due to their measures 


[b] In the opposite figure : 
AB> BC .XY / BC 


Prove that : 
AX»XY 









- 
- 


SD Choose the correct answer from those given - 


|. The triangle which has three axes of symmetry is ......... ipd 
(a) scalene (b) isosceles (c) right angled (d) equilateral. 

2. The sum of lengths of two sides in a triangle is isses the length of the third side. 
(4) greater than (b) smaller than (c) equals to (d) twice 

3, Hf the lengths of two sides in an isosceles triangle are B em. and 4 cm. then the length of 
the third side is .............. $ 
(a) 4 (b) & (c) 3 (d) 12 

4.In ^ ABC if m ( < B)» 130° then the tallest side of itis ............ si 

(a) BC (b) AC (€) AB (d) is median 

5. A XYZ is an isosceles triangle in which m ( <£ X) = 100* then m ( À Y) = ssrin 
(a) 100 (b) 80 à (e) 60 (d) 40 

6. In the opposite figure x«y = +»... 
ta) HX (bi140 te) 180 (d) 

Complete the following : 

, If the measure of an angle in a right angled triangle is 45° then the triangle is ............... 
2. The length of any side in a triangle ...............- the sum of lengths of the wo other sides. 
3.1f AB = XY then AB 9 sss 
4. in A ABC of m ( £ A) = 30° and m ( < B) = 90* then BC = osse AC 
5. The axis of symmetry of a line segment is the straight line which sse at its 

midpoint. 
€ /0]in A ABC in which AB = 7 cm, » BC = 5 cm. and AC = 6 cm. Arrange its angles 
ascendingly due to their measure. 
[b] In the opposite figure : 
A ABC is right angled at B « 


m ( £ C) = 30* » D is the midpoint of AC 
+ E is the midpoint of BC «AC = 9 cm. 
Find the length of each of BD + BM and AB 








OBK 


o [a] In the opposite figure 


C AD) md CE ORO w S0 
:m( 2 E) = 30° 

D is the midpoint of AC 

Prove that : AC = BE 


[b] In the opposite figure : 


AD // BC «m( £ BAC) = 70* 

mt 2 DAC) = 30* 

Prove that : 

AC > BC B 


e [a] M the measures of two angles of a triangle are different , then their greater in 








measure is opposite to sss 
[b] In the : 
AB // XY and bisects 4 YAZ 
Prove that : 
XZ > YZ Y 





" Merge students » 
Questions (1) 1X Complete: 
1) The point of concurrence of the medians of the triangles divides each median in thr 


2) In the right-angled triangle, the length of the median drawn from of the right angle 
4) In A ABC, m( ZB) = 70*, m( Z C) = 50*, then AC ......0......... AB 


5) The median of an isosceles triangle from the vertex angle ...... 
Questions (2); Choose the correct answer: 


1) if A ABC is an equilateral triangle, then m ( < B) =............ " 
(a) 30* (b) 60* (c) 70° (d) 90* 

2) The length of the side opposite to angle of 30*in the right-angled triangle = 
Hypotenuse. 
(a) 3 ( 3 (o) 1 (d) 2 
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3) If the measure of the vertex angle of the isosceles triangle equals 80°, then the 
measure of one of the base angles = ...........°. 


(a) 60 (b) 40 (c) 30 (d) 50 
4) The number of axes of symmetry of the isosceles triangle = ................. 
(a) 1 (b) 2 (c) 3 (d) 0 
5) A ABC, m( ZA) = 50°, m (<B) = 60°, then the longest side is ........... 
(a) AB (b) 8C (c) AC 
Questions (3: inthe opposite figure: A 
ABC is right-angled triangle at B, 
mí(.-C)* 30", AB = 5 em. M 
Find the length of AC c 8 
c3 E ive srvescpcnce — Gl QOEM LL tron + 


* 
AB z 3 x ""*-""*"****»***t"* 


A) AABC, m(.z A) = 40°, m( 4 Bye 75*, m(< C) = 65*, arrange the lengths of the sides of 

B) In the opposite figure: 

AD// BC 

Complete: 

1m g B)m eem 

2- The longest side of A ABC is.................. C B 

Questions (5); inthe opposite figure Put (+) infront of the correct answer, 
(CX) for the incorrect answer; 


AB = AC =CD=AD =10cm ,m(< BAC) = 70° A 
1)m(< B)= 55° ( " 


2)m(. D) = 70° ( 
3) m ( < DCB) = 120" ( 
4) AB + AD = 20 cm ( 

( 


— omen t c n 


5) AB + BC = BC + CD 





